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merORT OF THE DIRECTOR. 


Apany, N. Y., December 11, 1894. 


The Honorable Board of Regents of the University of the State 
of New York: 

GxntLiemMen.— During the last fiscal year the attention of the 
Director has been chiefly given to the collation and discussion of 
data obtained in the work of preparing the Scientific Exhibit of 
the State of New York at the World’s Columbian Exposition. 
Owing to the reduced condition of the Museum funds no new 
work has been undertaken and no purchases of material have 
been made. The Assistant Zoologist, Mr. William B. Marshall, 
has continued his work of identifying, labelling and arranging 
the collection of shells with which he has been occupied during 
the past two years, and has placed on exhibition with new labels 
and mounting cards all the specimens which have been thus far 
identified. Mr. Marshall’s report is appended. 

The turnstile which was placed at the entrance to Geological 
Hall in January, 1893, has given very satisfactory evidence of the 
public value of the museum as shown by the following table: 


From February 1, 1893, to September 30, 1893, total 


SED gg SA DU ae Ee ee ra ee 52,819 
Greatest monthly maxium, August................... 9,021 
Greatest daily maximum, May 30.................... 845 
From February 1, 1894, to September 30, 1894, total 

RR a IS oie win a's wx dies 49,681 
Greatest monthly maximum, August................. T, 782 
Greatest daily maximum, March 17.................. 1,083 
Total attendance for the fiscal year ending September 

30, 1894...... oe RR Ge Oe fe ene nn cn Oe ee 72,456 


The collection of New York Woods purchased from Mr. 
Romeyn B. Hough has been completed and the specimens have 
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been finished and placed in cases in the gallery of the agricultural 
exhibition rooms in the rear of Geological Hall. The specimens 
are seventy-six in number, and a catalogue of them is herewith 
annexed. 

The Building Stone collection in Geological Hall has also been 
catalogued and the list is appended to this report. 

As the specimens composing the Mineral Exhibit of New York 
at the World’s Columbian Exposition are now the property of 
the State Museum a complete catalogue of them has been prepared 
which will soon be ready for publication. 

The most important part of the work of the Director is con- 
tained in the accompanying scientific papers which represent the 
cumulative results of his work since he became connected with 
the Museum. They are to appear in advance of this report as 
bulletins of the New York State Museum, and are as follows: 

Bulletin No. 12 — The Clay Industries of New York. 

Bulletin No. 14 — Geology of Moriah and Essex Townships. 

Bulletin No. 15 — The Mineral Resources of New York. 

The first of these has been prepared by Mr. Heinrich Ries. 
The work began in 1892 with a study of the clay deposits of the 
Hudson River valley and the report on this preliminary investi- 
gation was published in the Report of the State Geologist for 1891. 
Subsequently in collecting clays for the exhibit of New York 
State at the World’s Columbian Exposition much information 
was obtained and the bulletin above mentioned was prepared to 
publish this valuable material. 

Bulletin No. 14 was prepared by Prof. J. F. Kemp as a report 
of his work done in eastern Essex county during the summer of 
1892, under the auspices of the State Museum, and’ includes the 
results of a valuable and important investigation on the iron ore 
deposits of that region. 

Bulletin No. 15 has been prepared by the Director to make 
public the information acquired in the work of preparing the 
Mineral Exhibit of New York at the World’s Columbian Exposi- | 
tion and is intended to bea directory of the mineral resources of 
New York. It is illustrated by the Economic and Geologic Map 
of New York, which was prepared for the report of the Superin- 
tendent of the Scientific Exhibit of New York at the World’s 
Columbian Exposition. 
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A check list of the fishes of New York has been prepared to 
meet the demand for such a catalogue, and will be printed as a 
bulletin of the Museum. 

Respectfully submitted, 


FREDERICK J. H. MERRILL, 
Director 


List of Accessions. 
By Donation. 


February 2, 1894. 
Indian Utensil, made from a concretion, presented in the name 
of John Broeder, Medway, Greene co. N. Y. 
Flint Arrowhead, Greene co., N. Y., Dr. A. W. Van Slyke. 


February 6, 1894. 


Mr. John Webb, Jr., of Gouverneur, presented in the name of 
the Northern New York Marble co. of Gouverneur, a specimen 
of marble from the quarries of the company. The specimen is 
in the form of a baluster. 


September 20, 1894. 


1 box black shale and quartz from Geo. C. Mercer, North 
Hillsdale, Columbia county. 


September 24, 1894. 


Mr. William Walter Jefferis of Philadelphia, Pa., presented to 
the State Museum 1 piece of Garnet from Avondale, Pa., 1 
specimen of Calcite from Fall French Creek, Pa., 3 specimens of 
Vivianite from Mullica Hill, N. Y. 

Fifteen boxes of drill cores from Retsof Salt Mining co. 

From Mr. C.S. Lamont Lloyd, Ulster co., N. Y., 1 specimen of 
Calcite from West Shore R. R. at Cranstons, N. Y., and Nodule 
of Pyrite from Manchester, Dutchess co., N. Y. 

From W. W. Jefferis, two specimens of Corundum from Buck 
Creek Clay co., North Carolina and from Hogback Mt., Jackson 
co., North Carolina. 
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W orld’s Columbian Exposition Awards to the New York State 
Museum on New York State Mining Exhibits. 


Group 42. 
1. New York minerals. . 
2. Iron ores. 
3. Magnetite. 

Group 43. 


4. Crude petroleum, 


5. Building stone. 
6. Slate for roofing and ornamentai purposes. 
7. Road materials. ; 
8. Geologic obelisk. 
Group 46. 
9. Clays. 
Group 47. 
10. Road metal. 
11. Lime and cement. 
Group 48. 


12. Collective exhibit of salt. 

13. Mineral paint. 

14. Collective exhibit of mineral waters. 
15. Natural history of New York. 

16. Bulletins of New York State Museum. 


Awards to Firms Exhibiting in Connection with the New York 
State Museum. 


Group 42. 
Port Henry Iron Ore Co., Port Henry: 
17. Magnetite Bessemer ore. 
Chateaugay Ore & Iron Co., Lyon Mountain: 
18. Magnetite. 
Witherbee, Sherman & Co., Port Henry: 
19. Magnetite. 


Group 43. 


Genesee Salt Co., Piffard: 
20. Velvet grain and table salt. 
Ornamental Slate Co., Whitehall: 
21. Red roofing slate, ete. 


j 


22, 


23. 


24, 


25. 


26. 


27. 


28. 
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Group 45. 
Daniel Lynch, Minerva: 
Massive garnet. 
Group 46. 
Staten Island Kaolin Co.: 
Kaolin. 
Group 47. 
Lawrence Cement Co., Rosendale: 
Cement. 


Brffalo Cement Co., Buffalo: 
Hydraulic cement. 


Persbacher Bros. & Co., Callicoon: 
Flagstone. 


Horan Bros., Medina: 
Flagstone. 
Group 48. 


Clinton Metallic Paint Co., Clinton: 
Hematite and mineral paint. 
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Four-inch Cubes.* 
In Geological Hall. 


Bluestone, Kingston, N. Y. 

Bluestone, Hewitt Boice, Rondout, N. Y. 

Sandstone, B. B. Mason, Keeseville, N. Y. 

Medina sandstone, L. W. Hotchkiss, Lewiston, N. Y. 

Chemung sandstone, A. D. Symonds, Elmira, N. Y. 

Hudson river bluestone, Burhans & Brainard, Saugerties, N. Y. 

Sandstone, Baldwin & Hinds, Hindsburgh, N. Y. 

Clinton sandstone, Clinton, N. Y. 

Bluestone, Jas. Nevins & Sons, Walton, N. Y. 

Bluestone, Olean Bluestone Co., Olean, N. Y. 

Bluestone, D. S. Biggs & Son, Taughannoek, N. Y. 

Bluestone. 

Granite, (norite), Ausable Granite Co., Keeseville, N. Y. 

Granite, James E. Bailey, Breakneck. 

Granite, King Granite Co., Garrison, N. Y. 

Granite, Cold Spring, N. Y. 

Granite, R. Forsyth, Grindstone 1. Jefferson county, N. Y. 

Granite, R. Forsyth, Grindstone I. Jefferson county, N. Y. 

Onondaga limestone, Onondaga, N. Y. 

Niagara limestone, b. & J. Carpenter, Lockport, N. Y. 

Lower Helderberg limestone, P. Callahan, Bethlehem, N. Y. 

Limestone, Z. W. Vanderveer, Mapes Corners, Orange Co. 

Corniferous limestone, Wm. Reilly, Cobleskill, N. Y. 

Trenton limestone, D. C. Hewitt, Amsterdam, N. Y. 

Corniferous limestone, Thomas & Babcock, Waterloo, N. Y. 

Onondaga limestone, B. P. Smith, Union Springs, N. Y. 

Blue Trenton limestone, John J. Barron, Three Mile Bay, N. Y. 

Trenton limestone, J. M. Faulkner, Oneida, N. Y. 

Limestone, Howe’s Cave, N. Y. 

St. Lawrence marble, St. Lawrence Marble Co., Gouverneur, 
AY. 


* This is only a part of the set of four-inch cubes exhibited at Chicago. 
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TO THE 


Regents of the University of the State of New York. 


Room 32, State Hatt. 


OFFIcE OF THE STATE GEOL’ GIST, | 
Azany, N. Y., Dec. 3, 1894. 


To the Honorable the Regents of the University of the State of 
‘New York: 


GrnrLteMEer.— I communicate herewith a report, in continua- 
tion of my report of last year, concerning the work in hand 
relating to the Paleontology of the State, the geologic map, and 
to the duplicate collections of fossils, their arrangement and 
distribution. , 

Owing to the fact that we have been so fully occupied with 
proof reading, for the report now in press, since early in Septem- 
ber, it has left no opportunity of making a formal and complete 
report of the work which has been done, and it will be necessary 
to postpone this until the report for 1893 shall be out of press. 

The very large amount of material which was accumulated 
during the period of ten years, while means were furnished 
for field collections, has never been fully overhauled and 
arranged up to the present time. During the past few years Mr. 
Emmons and Mr. Sheehy have been at work upon this very large 
amount of material, selecting the better specimens for the 
museum collections and for distribution to schools according to 
directions coming from the regents’ office. Also in assorting and 
packing the inferior material in boxes which are labeled with 
the names of the class of fossils which they contain. Of the old 
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material stored in the basement of the building in 1886, there yet 
remain 84 boxes, which are being opened and distributed as fast 
as time will allow.* Nearly all the available space in the draw- 
ers (3210) is already occupied, and we will need several hundred 
more drawers before the collection can be completely arranged. 
Of the material packed in boxes, resulting from the selection and 
assorting of museum and school collections, and which are 
arranged in the rotunda, there are the following: 


Boxes. 
Corals, including those mentioned in the report of 1892.... 47 
Bry 0208)... 0. ho 34 
Graptolites .. 05. cee on. ee ee 14 
Brachiopoda....:. ..« «+ 92604 sce oe ee 41 
Crinoids and miscellaneous...2 24.0.) 2 ee 16 


Of the later accumulations from the Livonia salt shaft the 
better material has been selected and arranged in drawers for 
museum purposes and the remainder packed in boxes. These 
duplicate fossils from the Livonia salt shaft occupy 16 boxes. 

The collection of fossils presented to the museum by the 
Albany Institute has been arranged and catalogued by Prof. 
J. M. Clarke, the assistant paleontologist. This collection is of 
great historical interest, as being the original collection made 
by the institute in the earlier years of the century, and is 
well deserving of careful preservation.t 

Of the types and illustrated specimens of the general collection 
the crustacea, the annelida and cephalopoda have been arranged — 
and catalogued by Mr. Clarke. This catalogue has appeared in 
the successive reports of 1891 and 1892, the entire number of 
specimens recorded ‘being 937. In order that these catalogues 
may be accessible without the trouble of turning to these reports, 
I append copies of each one with this communication. This work 
of cataloguing will be continued until the entire collection shall 
be recorded. 

Mr. Emmons and Mr. Sheehy have occupied a large portion of 
their time during the past two years in selecting from the dupli- 
cate collections, as already mentioned, and in arranging specimens 


ia For sre a a of these boxes and their contents, see Report of the State Museum for 
92, pp. 66-7 

+ These lists of types and typical specimens were communicate1 with this report, but were 
not delivered to the printer with the copy. They were published in the report of the State 
Geologist for 1891 and 1892. 
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for school collections. Of these school collections there have 


been sent out during the past year to the 
Species. Specimens. 


State Normal College, Albany, N. Y......... 436 530 
Manlius Union School, Manlius, N. Y........ 373 442 
Forestville Free Academy, Forestville, N. Y.. 363 429 
Owego Free Academy, Owego, N. Y........ 409 450 
Port Jervis Union School, Port Jervis, N. Y .. 386 456 


SS eee ——————s 
= 


We have received acknowledgment of the reception of these 
collections from the State Normal College at Albany, and from 
the Forestville Free Academy. 

At the present time there is in progress of preparation for cata- 
loguing a collection for the High School at Buffalo, N. Y., and 
another for the Morris Union School. These will contain about 
865 species and 415 specimens each. As soon as the present 
reports are out of press and we are relieved from proof reading 
these collections will be catalogued and forwarded. 


Geologic Map. 
Since there was no appropriation for the geologic map for 
1894, very little field work has been done. One small area in 


. Oswego county, which had never been properly mapped, has 


been explored, and another in the south-eastern part of the State, 
in Orange county, has been explored and mapped; also, the 
north-eastern portion of Clinton county, showing the junction of 
the crystalline rocks with the stratified fossiliferous formations. 
The results of this work, together with the work of 1893, has 
already been or will be transferred to the base map immediately ; 
and through the good-will of the director of the United States 
Geological Survey we will have some colored maps in hand 
before the end of January. It must be understood, however, 
that these maps will not be complete, as there are still consider- 
able areas on the east of the Hudson river which have not been 
sufficiently explored to be mapped geologically. There are also 
some portions in the central part of the State where the relations 
of the Oneonta sandstone, Portage and Chemung groups have 
not been determined. The southern limit of the crystalline 
formations of the Adirondacks on the south and their junction 
with the stratified rocks was determined in 1893, and has already 
been transferred to the geographic base. 
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Palzontology. 


The work of printing the Palwontology of New York, volume 8, 
part 2, was suspended in December, 1893, owing to the exhaustion 
of the appropriation for that purpose, and the appropriation pro- 
posed at the session of 1894 failed through causes beyond the 
control of the author.* The manuscript for the completion of 
the volume has long been in the hands of the printer, except 
that for the index, which can not be completed until the last 
form of the text shall have been put into pages, in order to make 
reference to the page number. It is greatly to be regretted that a 
volume which was completed, with the exception of a few pages, 
in December, 1893, should remain unpublished until 1895, and I 
have endeavored to make such arrangements as will secure the 
publication of a few copies during the present year. 

Work in paleontology generally has progressed very satisfac- 
torily. The plates for the second part of the hand book have 
been either lithographed or are in the hands of the lithographer, 
and the text is nearly all in type, so that there will be no delay 
in this publication. 

The work upon the fossil sponges has been carried on so that 
the drawings are essentially completed, and fourteen plates have 
already been lithographed but not printed. 

There is also in progress a paper upon the fauna of the upper 
members of the Oriskany sandstone as occurring in the neigh- 
borhood of Hudson and along the west side of the Hudson river 
in the neighborhood of Kingston and Rondout. This paper will 
form a subject for a future report. 

A memoir of the fossil Bryozoa, which has been in preparation — 
for some years, will also be communicated in a future report. 

The report upon the Livonia salt shaft, which was communi 
cated in the report of 1892, and withdrawn for revision and com- 
pletion, was communicated with the report for 1893, and in every 
aspect forms a very valuable paper concerning the geology and 
paleontology as well as of the economic products of the forma- 
tions passed through in the progress of the work. 


Very respectfully submitted. 


JAMES HALL, 
State Geologist. 


* See Documents. 
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GEOGRAPHICAL DISTRIBUTION OF 
NEW YORK UNIONIDA. 


BY 


WILLIAM B. MARSHALL, M.S., 


ASSISTANT ZOOLOGIST. 
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Geographical Distribution of New York 
Unionide. 


In Bulletin Number 1 of the New York State Museum, March, 
1892, the writer published a preliminary list of species of 
Unionide inhabiting the State of New York. The following 
extracts from the introduction to the preliminary list will serve 
to show the objects for which the list was published, and the 
authority upon which each species was entitled to be considered 
an inhabitant of the State. 

“Unless otherwise stated all the species in the following list 
are represented in the collection of the New York State Museum 
by specimens from localities within the limits of the State of New 
York or from the Allegheny river at Warren, Penn., just south 
of the New York boundary. A name printed in ¢talzcs indicates 
that the species has been included without positive evidence that 
it inhabits New York. 

“This list has been prepared for distribution among concholo- 
gists with a view to obtaining data bearing upon the geographical 
distribution of the Unionide inhabiting the State of New York.” 

Recipients were requested to furnish the writer with all 
information in their possession regarding : 

“1. The general distribution of each species. 

“9. The distribution of each species in the State of New York. 

‘3. The causes which tend to restrict or extend the habitat of 
each species in the State of New York. 

“4, The reasons why there are numerous species in the waters 
of the western part of the State and few species in the waters of 
the eastern part.” 

The present paper will consider the first two questions only, 
leaving the last two for future consideration. 

The preliminary list contained forty-eight species on the 
authority of the New York State Museum collections, two species 
on the authority of De Kay (Zoology of New York), three species 
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on the authority of Lea, and ten species were hypothetically 
included in the list, making sixty-three species in all, as follows: 


OT of WD eH 


localities and are undoubtedly inhabitants of the States. 


Preliminary List of New York Unionidz2. 


alatus ‘Unio), Say. 
anodontoides ( Unio), Lea. 
Benedictii (Anodonta), Lea. 
Boydianus (Unio), Lea. 
cariosus (Unio), Say. 
clavus (Unio), Lamarck. 
coccineus ( Unio), Lea. 
complanata (Margaritana), 
Barnes. 
complanatus (Unio), Solander. 
crassidens (Unio), Lamarck. 
deltvidea (Margaritana), Lea. 
edentula 1 Anodonta), Say. 
elegans ( Unio), Lea. 
ellipsis ( Unio), Lea. 
fabalis (Unio), Lea. 
Ferussaciana (Anodonta), Lea. 
fluviatilis (Anodonta), Dillwyn. 
Footiana (Anodonta), Lea. 
fragilis (Anodonta), Lamarck. 
gibbosus (Unio), Barnes. 
gigantea (Anodonta), Lea. 
gracilis (Unio), Barnes. 
heterodon (Unio), Lea. 
Hildrethiana (Margaritana), 
Lea. 
hippopzeus (Unio), Lea. 
imbecillis (Anodonta), Say. 
implicata (Anodonta), Say. 
iris (Unio), Lea. 
lacustris (Anodonta), Lea. 
lzevissimus (Unio), Lea. 
Lewisii (Anodonta), Lea. 
ligamentinus (Unio), Lamarek. 
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luteolus (Unio), Lamarck. 

margaritifera (Margaritana), 
Linneeus. 

marginata (Margaritana), Say. 

multiradiatus (Unio), Lea. 

nasutus (Unio), Say. 

Novi-Eboraci (Unio), Lea. 

occidens (Unio), Lea. 

ochraceus (Unio), Say. 

ovatus (Unio), Say. 

parvus (Unio), Barnes. 

patulus (Unio), Lea. 

pavonia (Anodonta), Lea.© 

perplexus (Unio), Lea. 

phaseolus (Unio), Hildreth. 

plana (Anodonta), Lea.® 

pressus (Unio), Lea. 


49 pustulatus ( Unio), Lea. 
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radiatus (Unic), Lamarck. 
rectus (Unio) Lamarck. 
rubiginosus (Unio), Lea. 
rugosa (Margaritana), Barnes. 
spatulatus (Unio), Lea. 
subcylindracea (Anodonta), © 
Lea. 
Tappanianus (Unio), Lea. 
triangularis (Unio), Barnes, 
trigonus (Unio), Lea. 
undulata (Anodonta), Say. 
undulata (Margaritana), Say. 


undulatus (Unio), Barnes. 


ventricosus (Unio), Barnes. 
verrucosus (Unio), Barnes, 


Unio coccineus, Unio ellipsis, Margaritana deltoidea and Mar- 
garitana Hildrethiana, which were hypothetically included in 
the preliminary list, have since been reported from New York 


The 


Museum collection contains specimens of Unio coccineus from 
the Allegheny river at Warren, Pa., collected by Dr. C. E. 


Beecher. 


(1) Erie Canal,— 
(2) Lake Erie. ieee “Typical locality. 


Mr. S. M. Luther has presented a specimen of Unio 


(3) Onondaga Lake.— De Kay. 
(4) Niagara River.— Lea. 
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ellipsis collected in the Niagara river. Specimens of Margari- 
tana deltoidea from New York localities have been received from 
James Delaney and Rev. John Walton. Messrs. Hinkley, Simp- 
son and Marsh have reported specimens of Margaritana Hildre- 
thiana from the vicinity of Buffalo, N. Y. 

Mr. Chas. T. Simpson has given me the following note con- 
cerning Unio triangularis, a species included in the preliminary 
list, on the authority of Isaac Lea, as occurring in the Niagara 
river: ‘Unio triangularis is in the Lea collection from Grand 
Rapids, Mich., and in Lea record book one specimen presented 
by T. C. Robinson is credited to Buffalo, N. Y. Ido not find 
this shell, though it has been.checked off as having been in the 
collection when it was overhauled here.” 

Bryant Walker has reported U. triangularis from several locali- 
ties in the St. Lawrence drainage system in eastern Michigan, 
and there is good reason to believe that the species inhabits the 
St. Lawrence system in western New York. 

In the Bulletin of the Buffalo Society of Natural Sciences for 
August, 1874, Dr. James Lewis published a list of the land and 
fresh water shells of New York. Several species of Unionide 
were included in that list upon the authority of Coleman T. 
Robinson, as inhabiting western New York. At that time Mr. 
Robinson was the only one who had reported these species from 
any locality in New York. Some of these species have since 
been reported from New York localities by other collectors, and 
Iam disposed to believe that Mr. Robinson’s records are trust- 
worthy. Speaking of Mr. Robinson’s list Dr. Lewis says: 
“About thirteen years ago, assisted by Hon. G. W. Clinton, Mr. 
W. W. Stewart and others, the late Coleman T. Robinson (one 
of the founders and early patrons of the Buffalo Society of Nat- 
ural Sciences) compiled a list of species collected in the western 
part of the State, principally in the immediate vicinity of Buffalo. 
Mr. Robinson’s manuscript appears to be very faithfully com- 
piled and leaves very little to be done to complete the work in 
the part of the State to which it relates.” In view of the fact 
that Dr. Lewis considered Mr. Robinson’s records trustworthy, 
and as several of those records have been confirmed by >ther 
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collectors, I have deemed it proper to accept Mr. Robinson’s 
records. Thus, U. anodontoides, U. elegans, Unio spatulatus, 
U. trigonus, U. postulatus and Margaritana complanata, which 
were hypothetically included in the preliminary list, are retained 
in this list, although they have not been reported to me from any 
locality in New York, and their claim to be considered inhabi- 
tants of New York rests upon the lists published by Mr. Robin- 
son. In the case of U. trigonus additional evidence has been 
supplied by Mr. Charles T. Simpson, who reports the species 
as occurring fossil in the drift at Toronto, Can. (Proc. U. S. 
Nat. Mus. p. 5938, 1893.) 

There is some confusion concerning U. pustulatus and U. pus- 
tulosus. Simpson (Loe. cit.) reports U. pustulosus as occurring 
fossil at Toronto. 

Prof. R. Ellsworth Call suggests that Unio hippopeus “is a 
depauperate Unio undulatus or U. plicatus, Le 8.” The New 
York State Museum collection contains a specimen of Unio hip- 
popeus from Buffalo, N. Y, which is certainly referable to U. 
undulatus. The shell described under the name of hippopzeus 
has not been generally recognized by collectors, and its distri- 
bution seems to be limited to the neighborhood of Buffalo, 
as a ) 

I consider the following names synonymous, and have treated 
them as such in this paper: 


Unio Novi-eboraci, Lea = Unio iris, Lea. 
Unio patulus, Lea = Unio clavus, Lamarck. 
Anodonta subcylindracea, Lea Anodonta Ferussaciana, Lea. . 


Unio levissimus and Anodonta gigantea are not entitled to be 
considered inhabitants of New York. The specimens, upon 
authority of which these two species were included in the pre- 
liminary list, were probably incorrectly identified. 

No additional evidence in support of De Kay’s statement that 
Anodonta pavonia inhabits New York has been received. The 
same is true of Anodonta plana, unless it be considered synony- 
mous with Anodonta decora, which Mr. Chas. T. Simpson reports 
in the Lea collection from Mohawk, N. Y., and from buffalo, 


N.Y. 
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Several species which do not appear in the preliminary list 
have been reported to me from New York or from near by extra- 
limital localities. A list of these species is given further on, but 
they are not discussed in this paper. But little information con- 
cerning them has been received, as attention was not called to 
them in the preliminary list, and some of them, as, for example, 
Unio Liebii, Anodonta cepiniana, Tryonii, salmonia and decora 
have not been generally recognized by collectors. 

After making the changes proposed above, the list contains 
54 species which were contained in the original list, and 10 spe- 

cies which have been reported in addition, as follows: 


Unionidz inhabiting New York. 


alatus (Unio) Say. lacustris (Anodonta) Lea. 
anodontoides (Unio) Lea. Lewisii (Anodonta) Lea. 
Benedictii (Anodonta) Lea. ligamentinus (Unio) Lamarck. 
Boydianus (Unio) Lea. luteolus ( Unio) Lamarck. 

cariosus (Unio) Say. margaritifera (Margaritana) Lin- 
clavus (Unio) Lamarck. naeus. 

*U. patulus, Lea. marginata (Margaritana) Say. 
coccineus (Unio) Lea. multiradiatus (Unio) Lea. 
complanata (Margaritana) Barnes. | nasutus (Unio) Say. 
complanatus (Unio) Solander. Occidens (Unio) Lea. 
crassidens (Unio) Lamarck. ochraceus (Unio) Say. 
deltoidea (Margaritana) Lea. ovatus (Unio) Say. 
edentula (Anodonta) Say. parvus (Unio) Barnes. 
elegans (Unio) Lea. perplexus (Unio) Lea. 
ellipsis (Unio) Lea. phaseolus (Unio) Hildreth. 
fabalis (Unio) Lea. pressus (Unio) Lea. 
Ferussaciana (Anodonta) Lea. radiatus ‘Unio) Lamarck. 

*A. Subcylindracea, Lea. rectus (Unio) Lamarck. 


- fluviatilis (Anodonta) Dillwyn. 
Footiana (Anodonta) Lea. 


rubiginosus (Unio) Lea. 
rugosa (Margaritana) Barnes. 


fragilis (Anodonta) Lea. spatulatus (Unio) Lea. 
gibbosus (Unio) Barnes. Tappanianus (Unio) Lea. 
gracilis (Unio) Barnes. triangularis (Unio) Barnes. 
heterodon (Unio) Lea. trigonus (Unio) Lea. 
Hildrethiana (Margaritana) Lea. | undulata (Anodonta) Say. 
imbecilis (Anodonta) Say. undulata (Margaritana) Say. 
implicata (Anodonta) Say. undulatus (Unio) Barnes. 
Iris (Unio) Lea. ventricosus (Unio) Barnes. 
*Novi-Eboraci, Lea. verrucosus (Unio) Barnes. 


* Considered synonymous with the name preceding. 
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Species not contained in the preliminary list, which have since 
been reported as occurring in New York. 


cornutus (Unio) Barnes. Pepiniana (Anodonta) Lea. 
cylindricus (Unio) Say. Salmonia (Anodonta) Lea. 
Decora (Anodonta) Lea.” securis (Unio) Lea.” 

Liebii (Unio) Lea. tenuissimus (Unio) Lea.” 


ovata( Anodonta) Lea, 


Tryonii (Anodonta) Lea. 


In the United States there are five drainage systems as 
follows: 

1. Lhe Eastern drainage system.— This system includes ali 
streams flowing into the Atlantic Ocean east of the Appalachian 
Mountains, from Maine to Alabama. 

2. The St. Lawrence or Northeastern drainage system.— This 
system extends along the northern boundary of the United 
States from Minnesota eastward, and includes the Great Lakes 
and all other lakes and streams which find an outlet through the 
St. Lawrence river. 

38. The Mississippi or Central drainage system.— This system 
includes the region lying between the Appalachian mountains 
and the Rocky mountains, and is drained by the Mississippi river 
and its tributaries and other streams which empty into the Gulf 
of Mexico. 

4. The Northern drainage system — This system includes a 
limited area in northern Minnesota and North Dakota, drained 
by the Red river of the North. 

5. The Pacific or Western drainage system.—This system 
includes all streams emptying into the Pacific ocean, and drains 
the region lying west of the Rocky mountains. 

Three of these drainage systems are represented in New York, © 
viz.: The Eastern system, inclading the Housatonic, Hudson, Del- 
aware and Susquehanna rivers and their tributaries. 


(1) Allegheny river, Warren, Pa. C. E. Bee, her. 

(2) Lea collection. Mohawk, N. Y., Dr. Lea. Rochester, N. Y.. Dr. Dewey Simpson in 
letter. 

(3) ‘* Probably a variety of circulus. All specimens I knowof are reported from Lake Erie 
without locality, with the exception of Lea’s type which is from Michigan.’’ Simpson in letter. 

‘* Dr. Newcomb insisted that a curious shell from Onondaga lake, which U gave him was U. 
Liebii, and so labeled it in the Corne!l University cabinet. I thought it erroneous as it doubt 
less is, but I had not then seen U. Liebii. It seems an abnormal U. radiatus or luteolus.” 
Rev. W. M. Beauchamp 

(4) ‘*Lea collection, Buffalo, N. Y., Dr. Robinson, Canal, Rochester, N. Y., Dr. Dewey.” 
Simpson in Jetter. 

(5) ‘“‘Leacollection. Skaneateles, N. Y., collected by Isaac Lea.”” Simpson inletter. ‘“ Dr. 

Newcomb called a small and fragile shell from Skaneateles and Cayuga lakes by this name, 
but I think it mcre than doubtful.” Rev. W. M. Beauchamp. 
. (6) “It is likely that these two species occur in southern New York. I have shells of both 
species with New York localities given, but can not vouch for their being correct.” Wm. A. 
Marsh. ‘“ Raritan river, Somerville, N. J..°. Thomas Morgan. 

(D ‘*Buffalo,N. Y. Lea collection. Collected by C. F. Robinson.” Simpson in letter. 
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The St. Lawrence system, including the Great Lakes, the lakes 
of the central part of the State, the St. Lawrence river and Lake 
Champlain. 

The Mississippi system in the southwestern corner of the 
State, including Chautauqua lake, Allegheny river and its 
tributaries. 

Much careful collecting has haat done at various points along 
the boundaries of the three drainage systems represented in New 
York. Thus Dr. James Lewis and Prof. R. Ellsworth Call 
have made us thoroughly acquainted with the molluscan fauna 
of the neighborhood of Mohawk, N. Y., just within the border 
of the eastern drainage system. A few miles further west, Rev. 
W. M. Beauchamp has done much collecting in the counties of 
Onondaga and Oneida, just within the border of the St. Lawrence 
drainage system. It is worthy of note that some species found 
to be plentiful in Onondaga and Oneida are reported as very 
rare at Mohawk and are not found at all as far east as the 
Hudson river, for example, U. luteolus, U. rubiginosus. Dr. S. 
Hart Wright has collected in Yates county in the St. Lawrence 
system, nearly on the border, between this system and the Mis- 
sissippi system. Shelley Crump and Rev. John Walton have 
collected in Monroe county, N.Y. For several years Dr. Charles 
E. Beecher collected from the Allegheny river and other streams 
at Warren, Warren county, Pennsylvania, almost the north- 
eastern limit of the Mississippi drainage system. His collection 
was presented to the New York State Museum in 1886 and 1887, 
and has been largely used in the preparation of this paper. 
J. Allen collected in Chautauqua county, N. Y., and its neighbor- 
hood, on the dividing line between the Mississippi and St. Law- 
rence drainage systems. Dr. V. Sterki has done good work in 
Ohio, particularly in the Ohio river system. Bryant Walker has 
made a special study of the Unionide of Michigan, an area lying 
almost entirely in the St. Lawrence drainage system, but over- 
lapping the Mississippi system. A. A. Hinkley has collected in 


- Ilinois, a region lying partly in the St. Lawrence and partly in 


the Mississippi drainage systems. 

F. R. Latchford and Geo. M. Leslie have worked in Ontario, 
wholly within the St. Lawrence system. 

Carpenter in Rhode Island, Gould in Massachusetts, Winkley 
and Morse in Maine, and others have made us acquainted with 
the mollusca of New England. 
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The New York State Museum has what may be considered an 
exhaustive collection of the mollusca of the Hudson river and 
Champlain and Erie canals in the vicinity of Albany and Troy. 

J. B. Quintard has collected in Kansas and Indian Territory. 
The general localities supplied by William A. Marsh have 
enabled me to give an idea of the general distribution of the 
species. 

In almost all cases the localities supplied by one correspondent 
have been verified and made trustworthy by being reported by 
one or more other correspondents. In many cases several have 
reported a species from the same locality, and in other cases the 
species while not reported by several from exactly the same 
locality have been reported from different points in the same 
river system. There are only a few instances in which the 
occurrence of a species in one of the drainage systems rests upon 
the authority of one person. The extensive series of exchanges 
made by most of the gentlemen who have been named, one with 
another, and with others not mentioned, has had the effect of 
defining most of the species. It has been a council in which 
collectors with limited opportunities have had the advice and 
criticism of those having greater facilities, such as access to 
literature and large collections, etc., and in which those already 
well equipped have been still more abundantly supplied with 
data from which to draw conclusions. 


Several gentlemen to whom copies of the preliminary list were — 


sent have given me much information bearing upon the questions 
asked. Rev. W. M. Beauchamp, of Baldwinsville, N. Y.; Shelley 


G. Crump, of Pittsford, N. Y.,and James Delancy and Rev. John 


Walton, of Rochester, N. Y., have sent me large series of the 
shells of their respective localities. 


Prof. R. Ellsworth Call, Mr. Bryant Walker, Dr. V. Sterki, — 


Mr. A. A. Hinklev, Mr.S. M. Luther, Dr. W. D. Hartman, Mr. J. 
B. Quintard, Mr. William A. Marsh, Mr. Charles T. Simpson, 
Mr. Horace F. Carpenter, Mr. George M. Leslie, Dr. 8. Hart 
Wright, Rev. Henry Winkley, Mr. Thomas Morgan and Mr. F. 
R. Latchford have sent me extensive lists of localities in which 
New York Uniomide occur, and several of them have contributed 
specimens. To all these gentlemen I wish to express sincere 
thanks for the kind assistance they have afforded me. 
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The following lists of selected localities will serve to show the 
general distribution of each species and to show in what drainage 
systems each species occurs: 


Unio alatus, Say. © 


New York. 
TE ea feed. ond oc ive, ccepind.alnyssieiny 0 oo Lele ¥ so avec 08s 0 
Erie canal, Troy. (Dead valve) ............. Call. 
_ Champlain canal, Waterford................. De Kay. 
_ Champlain canal, Waterford. (Dead valve)... Aldrich. 
FIVE se EP AE es cic. cre orstiw precaie sie-aie ies sie Beauchamp. 
EMER iy ay ck creck ene ceeerecs Beauchamp. 
Erie canal, Cayuga county ......... et eer eee Wright. 
RS ee Pickett coll. 
MiteerOrd, DIONTOG COUNTY ........0.csscecers Crump. 
Tonawanda creek, Niagara county............ S. H. Wright. 
Pennsylvania. 
Allegheny river, Warren county ............. Beecher. 
Ontario. 
MR SWELL OU Lo ofan iss SO Resid + ¥5.d vied side's Latchford. 
ESE ee Leslie. 
STE etn ad OSC -) .... Leslie. 
Ohio. 
PMO IREONG TIVOR 0.8 or 'cts widow sie ehdiddtsia's caw wees Beecher. 
Ohio river, Cincinnati..... OE ORE, FT ae Beecher. 
Michigan. 
REIT ore ohh allel oui AG slalelel Slater aso laid Walker, — 
veamd Fiver, Kent County ...5....0600000e00s Walker. 
Illinois. 
eres pomatreoa yet. 2 278.2 eile Th. ould ates Hinkley. 
Indiana. 
Us) ai Wee SO ha Aca BC'S Ts ade) Gd a, “6 le ws Marsh 
Wisconsin. 
Sete e ees e cette eter eso en eens sanssecseseeee Marsh 
Towa. 
Um AUAiPectyLetadtay Sy Tire Aadhchot. dhl. wale abitilile’ vis Walker. 
Kansas. 
Beaters maver AE Ae Beecher, 


Beer rpmrtions ey) el ll ee .. Quintard. 


56 NEW YORK § ATE MUSEUM 


Nebraska. 

Se ish nc bee Gh om idee eislde Aid aioe ee ee Marsh. 
Missouri. 

Missouri river, Kansas City....... sc eee Beecher. 
Tennessee. 

Cumberland river, Nashville .............e00- Hinkley. 
Georgia. 

Murray COUNTY. .%). «p25. 0» nc creme en eee Coll. Phila. Acad. 
Alabama. 

Bais dase ine wldlSISaLatSh ows ee ee ee en Marsh 
Mississippi. 

Freie ono sieiieos oc 0 wine ail eee enone Marsh 
Indian Territory. 

North Fork, Canadian river ..... ee _.... Quintard. 


There seems to be no trustworthy record of the occurrence of 
living Unio alatus in the Champlain canal near Troy and Water- 
ford, and, so far as known, there is no trustworthy record of its 
occurrence in any portion of the Hudsonarea. De Kay (Zoology 
of New York, Mollusca, page 195) says “ Dr. Newcomb has ob- 
tained very fine specimens from the Northern canal, near Water- 
ford.” Truman H. Aldrich (Twenty-second Report New York 
State Cabinet, page 17), commenting upon De Kay’s statement, 
says, “in the spring of 1867, the canal was searched for it, both 
above and below Waterford, for several miles, without success. 
Mr. H. Rousseau found a single valve in the canal at the weigh 
lock (West Troy).” . | 

The Philadelphia Academy of Natural Sciences has specimens 
of this species presented by Dr. James Lewis and labeled ‘ Mo- 
hawk, N. Y.” The locality is almost certainly a mistake, as Dr. 
Lewis does not report the species from Mohawk in any of his 
publications. 

Disregarding the dead valves reported from the Erie and 
Champlain canals, and De Kay’s statement that fine specimens 
were obtained at Waterford, and the Academy specimens cred- 
ited to Mohawk, N. Y., the above list of localities shows that the 
species is confined to the St. Lawrence and Mississippi drainage 
systems. The species occurs in both these systems in New York. 
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Unio anodontoides, Lea. ; 

New York. 

RIPE aly wa 5 6; 0.8.0. 50,8, 0.6,0,0 0: 6,0.5,0.0,0.8 Coleman T. Robinson. 
Ohio. 

Se eTWOr, CAMOUNINAEL 4 i. cect cence sce Beecher. 
Indiana. 

op ES ee ere Marsh 
Illinois. 

Seaemaamia Ie. Pecatonica KR... . 1... ce cee Hinkley. 
Iowa. 

Muscatine....... Ee eee Poe ee Te Walker. 
Kansas. 

RES ee pr Quintard. 
Missouri. 

EN eae oe a ana y/s iis sleine 5 dees new Marsh 
Kentucky. 

igre a Bert wie’ a «bon vn eA aA 0,008: Marsh 
Tennessee. 

ES ee Hinkley. 
Indian Territory. 

Doren Work, Canadian river... oct. cose scans Quintard. 
Arkansas. 

Se Free i dail lc oecle sae seeded eeeue- Marsh 
Louisiana. 

a SR ee eee Vaughan. 
Georgia. 

MEE asec wr ae iorcic-ay'sieiess oc eie-e soe) 0° e'ecea’e Marsh 
Alabama. 

eas hb sone wae seas cess ees Marsh 
Texas. 

eae laa iviule dss ea'as Soc euuies Leslie. 


Occurs in the St. Lawrence and Mississippi drainage area 


Anodonta Benedictii, Lea. 


New York. 
ee a Hudson. 
REMI Sie Nia hid bow oH dee ew pea tly Ua leee Call. 
OS I a ea ee Beauchamp. 
SO Pe Oe Poe Beauchamp, 
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Yates county ..... j a MR othe Ree a ets. Soak Hinkley. 
PPRANURISUA TAKON. «a 'sinoicniptie nye wikis yen NOE Morgan. 
erie Onrial, Tiobhiester.. . 20-706 054 -esrevwo'e rie Walton. 
Pe ORIN ta cihaereley,) «ele a'c 5 o's Se Walker. 
Ontario. 
is ra7t od viene Seb Sanpbiars +029 Sete ee Latchford. 
Lake Krie, Port: Dover » 6.2 66. 3.00 dcdseveee ee Leslie. 
Same tbON DAY 0.2). ss 32k so 5 wie ae Leslie. 
Michigan. | . 
PPSGEOUG TIVET os. ss. oa.0 4s vn > are a Hinkley. 
Various localities; all in Great Lake basin..... Walker. 


According to the localities reported above, the species is con- 
fined to the St. Lawrence drainage system. 


Unio Boydianus, Lea. 


New York. 
Oak Orchard Creek, Orleans county .......... Lea. 
Hake Ontario . .... 2 ...50--s supe ee eee Marsh. 


This species has not been generally recognized by collectors. 
Wm. A. Marsh and Chas. T. Simpson suggest that it is a small 
variety of Unio radiatus. So far as reported it is confined to a 
very limited area in the St. Lawrence drainage system. 


Unio cariosus, Say. 


Maine 
Sr eee Ee ee ee Winkley. 
New England. 
iataiels ai oie apts 6 Sovidiie,e\e'. «<0 eek onal Gould 
Connecticut. 
Connecticut Tiver™.. 2.6... . Sige i eee State Coll. 
New York. 
Hudson: river. system... 0.000.) 5+jemecm << =a sie |= eh ae ens 
Delaware river system «0... 2.5 selec escie onds =) ee een ° 
Schoharie Creek 3.03.24... 6. 1. ss CS ee a eee Gebhard. 
Erie. canal;\ Mohawk): 04.52... .4 eae Call. 
Onondaga ‘countyide 6 sei sis. 8.0. ee Beauchamp. 
Honeoye Lake, Ontario county..........+..+ S. H. Wright. 
Ontario. 


COttaws 5. ESRB i sisted re txt oe Latchford. 
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New Jersey. 


Raritan river, Somerville..............e0eee: Walker. 
Pennsylvania. 

a et Sole ic ks ed cs tess Coll. Phila. Acad. 
Delaware. 

Ree ah Dy ald de then. ae ne we “sete'eiele a Marsh 
District of Columbia. 

ia ip ee ee Sterki, Hinkley. 
Virginia. 

DS ET | SS Rare a Sterki. 


Occurs in the eastern and St. Lawrence drainage systems. 
One of the most characteristic of our eastern species. 


Unio clavus, Lam. 


Ontario. 
musouto— occts fossil .. 0.0.0 we ccc eee Simpson. 
Pennsylvania. 
Allegheny river, Warren county ............. Beecher. 
Ohio. 
0 ROO re Veit t cuetans ae" Walker. 
TSG i le Walker. 
I 2 Se Sterki. 
Indiana. 
EE es eee Hinkley. 
ET rt a to ye wk Hinkley. 
a ee a Walker. 
Illinois. 
= Sos 9g te oe ee Marsh 
Tennessee. 
Ee ecg SO ahaa iss, Sy Kae wes chae cia oe tie as Marsh 
Alabama. 
ER A aaa see toa coho c4 5 Bete Wes Marsh 


In all probability U. patulus is a synonym of this species. In 
the living state U. clavus is found only in the Mississippi drain- 
age system. Mr. Chas. T. Simpson has recorded it as occurring 
fossil at Toronto, Ontario—in the St. Lawrence drainage system. 
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Unio coccineus, Lea 


New York. 

MINED forip, Uriel GOUNty.. «:. 6. osie . 4's'f ects Bee Marsh. 
Pennsylvania. 

Allegheny river, Warren county ..........26- Beecher. 
Ohio. ; 

BUNODO TAVOES 6... s. scan ete eu sete oe ne eo eee aes Beecher. 

PRIG THEE BY BUODD 5.94 s/s a's scp aidan ae eee ee Sterki. 
Michigan. 

Grand river, Grand Rapids 22) 297s ecaenoe es State coll. 

Various localities, all in great lake basin....... Walker. 
Indiana. 

sisi ons Nlalaie.s c'e's wc ob aida nates ee.e atcha nten eae ee Marsh 
Illinois. 

Mercer and Winnebago counties. ...........- Hinkley. 

POON TIVE). ..ia's: + cis na viele oe ane ieee Strode. 
Wisconsin. 

Betove’ ne: sm 9: 6 6 oie ew 0: o's: wloiwte 0b tel tat nate ate ey eek ane Marsh 
Towa. 

Coon river, Dallas county . 2.27 Vi.0 2 see eee Walker. 
Missouri. 

Po atae case's o's oteiald sites ofa apace ae ee eee Marsh 
Kansas, 

Cottonwood river, Emporia. .;....0.sceee sess Quintard. 

Arkansas. 

Bee iin Gn sp'in in sch b's ol dnc eee ete Marsh 


Occurs in the St. Lawrence and Mississippi drainage systems 
Found in both systems in New York. 


Margaritana complanata, Barnes. 


New York. 
Diary Eee ee Se ase aotnrcne ahd Sie PeOnke io one seston Coleman T. Robinson. 
Ohio. 
OIG TIVEERSYBLCIIIS 36 cg.s's's 5's 3 aoa eee Sterki. 
Indiana. 
ols Us oc Rei Deel eda pttce yg taca, Lita eee ieee Marsh 
Michigan. 


Rouge river, Wayne county ............eeeee Walker. 
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Tllinois. 

DIE RIOUNIGQY 22 aisat'k's dale Gace secceces Hinkley. 
Iowa. 

REED. adc ak ced asa bid» sats pa ee tee Walker. 
Missouri. 

i awe ee fein BRGL ERSTE so vei st eeee Marsh 
Kansas. 

aa 2K cl aied'y's hw @ Wa dine wk oa 8 Quintard. 
Indian Territory. 

Spam ork, CANAGIAN TIVET. . 0... ccc wee oe Quintard. 
Arkansas. 

iy ccivko cc nasd succes coed’ raed'e Marsh 
Louisiana. ; 

MRED CSU LL eee dlclt ae cut aves a's ... Hinkley. 


Occurs in the St. Lawrence and Mississippi drainage areas. 


Unio complanatus, Solander. 


New England. 
I REN a nahn wh gtined mn a -cyjeceles wfe as 6 ole washes 
New York. 
PIR A ie cian Peo cgNG Ee ws btw ck adi lac cases 
TET 2 eter uellerefia i AA Ag See aa Beecher. 
Sere. PIVOT A VMECI GS ap see eS ace cnes ose ne EEE 
Long lake, Herkimer county...... TE: Peg Beecher. 
SPEC HETIMA SI VERCGWEUCHE 4... oe sce ce ee ete sc ennee ery Leama lr 
NOR ie 5 sie oad gic ek k na me's Beecher. ‘ 
OT a oe ee Wit ssieden eutle 2g x be aie Beecher. 
EME le ale yee e'a g'e's's Gis seh e's soe 8 Beecher. 
ee an EAE Ser eee Wright. 
Te ee ane ernis wiatla Wright. 
Conhocton river, Steuben county..... A ora Beecher. 
A MEIN DRy sin adie oh einis dens sed san deeee Wright. 
rn RT ee ee ee eee Dewey. 
Sercatord, Monroéiconnty .........2.......008 Crump. 
OTT tae Rarer oka . Hinkley. 
Ontario. 
RT eS Oey he gaye Makkah boos aie sds «.»oe Latchford. 
Pennsy]vania. 
OT Ee he ea ee Coll. Phila. Acad. 
Maryland. 


I Wee Se Sig bhai y oon asd oie wid sod iivpew? Aothony. 


4 
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Virginia. 

LSE ARMRRRE SAIT.S AREMe OSes hin ate 44 dan: mete eae e Marsh 
Ohio. 

Ohio river system. (May be a mistake)....... Sterki. 
Michigan. 

ot.. Marys river, dane. Isiand \.)....:o,aheee ee Walker. 

Ewengue. Isle county...) ... ieee pareee eee Walker. 

Weddcor 1ale. o's o.0 aint «ss» ce ore Ree eee Walker. 
Wisconsin ? 

MIAKS SUPCTION « . o'..5 oea's «wis 0s weep ee Gould. 
North Carolina. 

BIAS spteliy oils; wvat inl, '6 9 wig alam 2 epee @ Seiad Marsh 


Reported from many localities in the Eastern and St. Lawrence 
drainage systems. Dr. Sterki reports it from the Ohio river sys- 
tem in Ohio, the only report of the occurrence of the species in 
any part of the Mississippi drainage system. 


Unio crassidens, Lam. 


Pennsylvania. 

Allegheny river, Warren county............ . Beecher. 
Ohio. 

SG1OLO TIVE! . «0.04, 504s = eee eee Ee Hinckley. 

Ohio river, Cincinnati: ; 2.20.65 eee Beecher. 
Indiana. 

OMG TIVGE =... of. + << oi Hee ince om Hinkley. 
Illinois. 

Sets PoE ees o's OAPI ee nee a eet Marsh 
lowa 

a minis n(dipoe <isle a dbo Siete s. op Stee ee te eee Sh ete Marsh 
Missouri. 

2 eee ae 5's a ave o's "a e's Sig Sine Sah Tues bo rate 
Kentucky. 

ob aie Sixteee Ww Sle See 2 os sxe oe 8 Gee ee ae Marsh 
Tennessee. 

Duck and Cumberland rivers .............02- Hinkley. 

MeonnesseeeTiviis.2..f nic’ as. «.0.00 See eee State coll. 
Alabama. 

Selma y ofescn ante ees est cd ba cs DAMIER ER ARE - Aldrich. 

COOmm RIBERA se ten Gee's sss. See Hinkley. 


Black: W artiemriter 36 22s. é. Jc oe Walker. 


—— 


—— a eee eee ee eS —— 
‘ 
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Louisiana. 

8 REE: ee Marsh 
Texas 

A Brteiian diaauce aaa ese dOnt a> aa 
Cokanad to the Mississippi drainage system. 

Margaritana deltoidea, Lea. 

New York. 

re ee Pagan cid ¥s'c'e Sains 6 850 Delaney. 

Erie canal, Monroe county...........00eeee88 Walton. 
Ohio. 

ICI UU alah ai arat aren atehe' eel uiela! oiaiel sleia'e's'a Beecher. 

IP EULA) es cu cccecesees Walker. 

|e ee eae ae ie Sterki. 
Michigan. 

RIN APETEDTGCD soca oe fc cece veces Walker. 
Indiana. 

NOUS ie lol nist Khe sess ease ces Walker. 
Illinois. 

Mercer county ...... Set ae aati yn sn neds wile yon. Hinkley. 

Kent’s creek, Winnebago county............. Hinkley. 
Iowa. 


Occurs in ABE St. Lawrence and Mississippi drainage systems. 
In New York the species is apparently confined to the St. 
Lawrence system. 


Anodonta edentula, Say. 


New York. 
Merman WKS Fiver, MONEW, P08 The a ieeeles de Call. 
Unadilla river, Otsego county..........eeeee, Call. 
Little lakes, Otsego county.............eee00. Call. 
MEIER OA CONWGY LoS huge bade didale ss nibs ¢ ieee Beauchamp. 
RMI EON Ny Ado bia wis’ lon s rive dvis}es< > Beecher. 
Honeoye creek, Monroe county............+6. Delaney. 
BeecRrord, MONTOG COUNLY ». .:./.)</.:0:< 00s owe vocle's Crump. 
ae ee Sd eats adie Shad Walton. 
Re BIICHANY COUNLY gs. 6 o/s ain.c a-.0)0:0)¢ 00 s/n 0 sine Beecher. 
Ischua creek, Cattaraugus county ............ Beecher. 
ESN OL ELE A ea Beecher. 

Pennsylvania. 
Allegany river, Warren county ..........000- Beecher. 
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Ohio. 

Ghio: river, Cit t's, ocies renee hee Beecher. 
Michigan. 

RADA TRI TS ry ssciis siete td's Stow eee ee , State coll: 

Generally distributed’. 537i. 00) 2h ee Walker. 
Indiana. 

Few akarv We vib is o0 owes cate 1900 ace w ei Ree eee Marsh 
Illinois. 

several localities! iS. 1+ «ne ncn ete ne eee Hinkley. 
Wisconsin. 

te ing e a keke Shaakthasiele \o\s eve gn tee Ries Oe eee Marsh 
Iowa. 

Beone 6.5)... Ee eae SNe ari hees aes Meese ‘ Beecher. 

Muscatine’... 60.5. ..\. tsde eo eee eee Walker. 
Kansas. 

astern portion ...2.'.'... aston coe eee eee ae Quintard. 
Missouri. 

Rich, 8 iw wise\is spines gitelie hl « lecehd ues ie emt nen nen enone mea Marsh 
Kentucky. 

Marsh 


eeoeeeeeeeeeeeeeeeereeeeeeeseerysyereeseeeeseeeeeeeee 


Anodonta edentula and Anodonta undulata will, I think, 
eventually be united as ore species. The usual custom has been 
to call specimens from eastern localities An. undulata, and to call 
western specimens An. edentula. But several correspondents 
have given eastern localities for the western species, and western 
localities for the eastern species, showing that opinions vary as 
to the validity of the geographical distinction. In making up 
the lists of localities for these two species I have rejected several — 
localities reported to me outside of the generally accepted limits 
for the two species respectively. An exception has been made 
for edentula in the case of the localities reported by Prof. R. Ells- 
worth Call, who has reported An. edentula as occurring in Otsego 
county and Mohawk river, just within the boundary between the 
St. Lawrence and Eastern drainage systems, and for An. undulata 
in the case of Onondaga lake, reported by Rev. W. M. Beauchamp, 
a locality just within the boundary of the St. Lawrence drainage 
system. If the two species are to be considered as the same, 
the two lists of localities will show the distribution of the united 
species. 
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Unio elegans, Lea. 
New York. 
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OS ialng SS Coleman T. Robinson. 
Ohio. 

OE COMMUNAL ccs nec cdncecesine vee Beecher. 

MIOIEMEE BVBCOMD 5 5. ness casatescccc-venas ‘,.. Sterki. 
Indiana. 

i oe iu canis Giciw oie << .s.9wie's 65 o 6 we Marsh 
Michigan. 

meuter creek, Monroe county... 0... eee ss Walker. 
Illinois. 

SE eee Hinkley. 
Wisconsin. 

NS OE ae Marsh 
Iowa. 

OS See siasa Ve Akers 
Kansas. 

NE ne re Quintard. 
Missouri. 

MN is ig Fahd ec anda. 0c Oda bg Ot Mihale Wek « Marsh 
Tennessee. 

OT Safes adn tx-aSm/ 0 asain a 50% 0 “waves ove. 0 0 Hinkley. 
Indian Territory. 

ME eRe e ges oc6a sah ea bbs a soso vee Marsh 
Arkansas. 

ey ee ee oh sw i's 6% 50's 


Occurs in the St. Lawrence and Mississippi drainage areas. 


Unio ellipsis, Lea. 


Quebec. 

St. Lawrence river cap range .........eeeeees Walker. 
New York. 

BRI AEG: shes as nse ensarrrsseee .». Morgan. 

I So a Hinkley. 
Ontario. 

Mer eves Ew te a 'e's"s ‘0's ole's! Sala wie'a's'ebs-ere’ untehtord, 
Ohio. 

STE POL COMGINMAL 6 oars 6 sie 0s sv sccane da, 6.08 Beecher. 

Ohio river system ........... EE ree Sterki. 


9 
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Michigan. 

Detroit river...... isles’ 0" sa) alo shatietacduebe tae eeeneaee Walker. 
Illinois. 

PG OBRD) LEVER 6.05 bsg daa Con eee nee eee Hinkley. 

Mercer County 5.5 0.» <'s)s4/ee aeaere eae ena Hinkley. 
Wisconsin. 

w fo) stew Le} wie so! dha: a, yd yeayiin cays ld hata tte Ra aa eS a Marsh 
Towa. 

Mississippi river, Davenport .......scce0cseee Walker. 

PPASOAING so. 5.4's + 'se.0 5 shaetetaunetneeeee agama ets Walker. 
Kentucky. 

UUs aids: s):sa'e 1s, vis’ oiaielaet of dalstahalehenataeaiat alee Marsh 
Tennessee. 

Nashville... 0% 3008 ea ae oe eee epee eee Hinkley. 


Occurs in the St. Lawrence and Mississippi drainage area. In 
New York, so far as known, the species is confined to the St. 
Lawrence system. 


Unio fabalis, Lea. 


New York. 

Chautauqua, lake iss '-jo lie :csele ibe etatebetieie ee eee Beauchamp. 
Pennsylvania. 

Allegheny river, Warren county.............. Beecher. 
Ohio. 

PClOta TIVeD =. 2.) ete Ore Helidie aseveiwnetshe/el ciate delete Reecher. 

Ohio river system ........ SNS hind + AEA . Sterki. 
Michigan. 

rouge river, Wayne county.) sieges. cae f Walker. 
Indiana. 

DV Mike TIMOR cele. <x we Rou ene ee oe Hinkley. 
Towa. 

ai slve 3 in) siaral ovat olerabetteane SI to: '6 «6 6:5. 4) Xia) Cuenmnaned ar artnet as wae Marsh 
Tennessee. 

ois oie laos Se (ofetses este si tlie 614 ile,» \oi6 sus eee .. Emmons. 

Duck river, Comma. ..6s son see e Hinkley. 


Occurs in the St. Lawrence drainage system (in Wayne county, 
Mich ) and in the Mississippi system. In New York the species 
is apparently confined to the Mississippi system. 
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Anodonta Ferussaciana, Lea. 


New York. 

Hudson river system........... iii eee gage \ehe iaamla ten hs » 2 ae ee 

SPOTS OYBCOIN sc siicg os cee sc coeeees Da accept) watseiihe omieve we 5 are 

erty poh leiwis ecm dials be vide cee n, elninin eS win aes rere 

mantle lakes, Otsego county .......cscsccceens Call. 

Chemung river, Chemung county............. Walker. 

Erie canal, Onondaga county..... Penis. eae ee Beauchamp. 

AME BIR ary ye wel he ded Sale vee Vee e's S. H. Wright. 

EIN REN en eae occ ae Pes ce hd ce us es Morgan. 

ay Cai ore. a5 6d 6d 0. < o'e 0 10.0.0) 0,8 Wright. 

Oe ee ee Wright 

IRC UATIE ORCOM les nc ns uve sees sec ersews Newcomb 

Pittsford, Monroe county ...... sure bie 2k sxe Mbit & Crump. 

Nine Mile creek, Camillus-Marcellus .......... Beecher. 
New Jersey. 

Bera cic.n sis oss PIP GIRIT. 5) <i, 5, 0.400, 9, ba, 0s eHite as, RG Sterki 
Ontario. 

NM a ails oes ee w'e wimp eis vik a ew on es Latchford. 
Ohio. | 

2 ee sibaees . Leslie. 

STS Se ee rer er Sterki. 
Michigan. ; 

MEE TEV OT ss ry iwhsisle so s..0 0,0. 0.0.0 4.0.0.5 sree cin gtag Beecher. 

SIG 0 eg Pome e Beek ts ole State Coll. 
Indiana. 

INE ORME Fis leah no 3's 0 tm fc 0.5.0 000 0.0% 0.0.06 Walker. 
Illinois. 

Be WAUKCE TIVE ni... cee cece eeees «see eClen, 

BAMA O COUNLY osc vet sce veces seressvne Hinkley. 
Wisconsin. 

ele as o's iti dun vinih be. +0 9.0.9.0 084% » Walker. 
Iowa. 

cinta wy ab) alain © Yea tin agy Wlytaw a) 9iscn ob ieee Marsh. 


An. subcylindracea is a synonym of the species. The above 
list includes localities reported for Ferussaciana and subcylin- 
dracea. 
The combined species occur in the eastern St. Lawrence and 
Mississippi drainage systems. 


68 NEW YORK STATE MUSEUM 


Anodonta fluviatilis, Dillwyn. 


Maine 

Ne Ge ea ee ney ee SL Winkley. 
Rhode Island 

Eu ns ee ks yar ae IM ise t sitt bid Goat inna eens ee 
Connecticut. 

OHOMRENO oS 5, ats pie os vies 48) eee ee Beecher. 
Vermont. 

Benson: tiais Ff. LL. Poss ais, 3 eee eee Walker. 
New York. 

Hudson system) <'.'.'.). 01/000 <'s/elu's's ofa’a’e ole 'a/ietetel falcata’ 1s etal en 

Susquehanna System . .*.'s's'-‘sfe's/siateln's \w\e's'ateietealalh taigih/als' «atten . 

Richfield, Otsego County *.\.\.:.%5s50's'aie%a/eie's ‘ep ale'als Beecher. 

West Mission, Steuben county .............%. Beecher. 

Onondaga cotitity’ 222225 ee ee oes Beauchamp. 

Yates county . .:)..:& seespeee ees ee nc ay! MEIER 

Andover, Allegany county .. ......cseeeces , Beecher. 

Buffalo creek, Erie county: .........00¢s-00s- Beecher. 
Pennsylvania. 

Tributary of Genesée river = 704 wen oon een Walker. 
New York. 

Ischua creek, Cattaraugus county ............ Beecher. 
Ontario. - 

Ottawa . 0.0. S205. Leta he eee neon eee Latchford. 

Hamilton bay. //0.9..25+055255¢¥eesnesneeer Leslie. 
Pennsylvania. 

Janata river: >... .'.: 32s aneeee Seren cea aes Walker. 
Virginia. 

Canal, Alexandria | | ’.,..°. 3 tee Baetere eteitn clatels Sterki. 


Occurs in the Eastern and St. Lawrence drainage systems. 


Anodonta footiana, Lea. 


New York. 
Oneida IGEG a5 Fo ot «os oo 's'ele's te Cate ore eee Call. 
BONOA PEER ce cid» apse’ aiecle. ofa a gnebeieieee enna Beauchamp. 
Canand aioe Nake ors os: s.s:0.o hg ale trees Pickett. 
Erie éanal, Rochesteto.*.. «2.0 «ste eee Walker. 
Ontario. 


Ottawa ei Swe Ss Oh hs ee Latchford. 


h 
' 
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Michigan. 
TONE oy gc he hoc ta eats os ewes Beecher. 
a iS a ee ee a Walker. 
EE AEE ae ee Hinkley. 
CE MEMUOON MOY. oo ey crcdedewvededarsees Marsh. 
Wisconsin. 
Lake Michigan...... Didi veesededeeaeeevsens Marsh. 


Apparently confined to the St. Lawrence drainage system. 


Anodonta fragilis, Lamarck. 


New York. 
Saactepure, Clinton county ..............s0.> Walker. 
Loon lake, Franklin county............eeee0: Walker. 
mw tlmont, Herkimer county.......c0scecseese Call. 

_ Richfield Springs, Otsego county............. Call. 
Little lakes, Otsego county ...............06. Call. 
Beaver lake, Onondaga county............... Beauchamp. 
CEMRED fracas sce weak ce Sek es es es ek ps Wright. 
ia her ark val tara aCe sim ec 0 xh a 0 be State Col. 
MEME re delat set etee sed dades ds Wright. 

Ontario. 
I reyes ol 'atAbie ais nis Sia deme © 5s Latchford. 
Ohio. 
I ea is ne cic a a wsian eee deen cee Walker. 
Michigan. 
Otsego lake, Otsego county.........ceeseeees Beecher. 
RE COMME DGGld. oon china aw cnresaneces's Beecher. 
BETS CISGTIDUGOR io ca vic aww cee eens Walker. 


Occurs in the Eastern and St. Lawrence drainage systems. 
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It 


is widely distributed in the St. Lawrence system, but in the East- 
ern system it has been reported only from the immediate neigh- 
borhood of the boundary between the Eastern and St. Lawrence 
systems in Central New York, i.e. Wilmont, Richfield Springs, 


Little lakes and Otsego lakes. 


Unio gibbosus, Barnes. 


New York. 

NBS Sor aea hs oye dan cxlevaseese oats Marsh. 
Pittsford, Monroe county ..........eee.eeees Crump. 
Tonawanda creek, Niagara county............ Wright. 
ial. 2S aaa aan a il ela a Beauchamp. 


IE AR viel sp cac as ce oe ee eee’ Beecher. 
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Pennsylvania. 

Allegheny river, Warren county...........06. Beecher. 
Ontario. 

Oe 6s cet bet. is cece eee eae Latchford. 

Grand river, Brant vounty...>-. >> oe. eae Leslie. 
Ohio. 

Dhio river, Cindinndii.. ncn cease eee ne Beecher. 
Michigan. 

Aun Arbor. .. «00.0 si sneha ee Beecher. 

Generally distribute@o}iiie.\; .FAGRU Segoe Walker. 

Grand Rapids . .. 0400. 4 soe ee eee Beecher. 
Indiana. 

St. Joseph river... ctu cs = oo gone oe eee Walker. 
Illinois. 

Several localities os: ¢.: i. ascents Hinkley. 
Wisconsin. | 

do: yeiese he, o ‘niin Spa be anu a Niel ay ee aetna es ree Marsh 
Iowa. 

Boone . . «.«:ssjqfbhe teiesdl ee a ee Beecher. 

Dallas county... n<seeeuie- os ao eee eee Walker. 
Kansas. 

Osage. COUNTS os 6ncuniencivuinin een cis pape eee Quintard. 
Nebraska. 

oi aia sija'aia au. © w ae. u rolls ples eee pe etba gelatin Marsh 
Missouri. 

Kansas City 326.5 22Gs a2 nese aoe eee Beecher. 
Tennessee. 

dn + alajs ysl srece as) 6 sie bys eae ey epee se ene State coll. 
Georgia. 

Pee feo Pere oe eee Marsh 
Alabama. 

ee ee ee eT PE ye a an ope Marsh. 
Mississippi. 

a ieee sc Uta eigen ile ad ese so, 'g 0 Gat Renee eee Marsh 
Arkansas. 

Pe a see PETE ok ASS Marsh 
Louisiana. 

Mt. Lebawmpneieer es.) is.2':,..2 See eee Hinkley. 


Occurs in the St. Lawrence and Mississippi drainage systems. 
Found in both systems in New York. 
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Unio gracilis, Barnes. 


New York. 
Onondaga lake........ Seale weeaeek bik Sees Beauchamp. 


Cross lake, Onondaga county ..........eeee0e Beauchamp. 

Pittsford, Monroe county ........cssceceeeee Crump. 

REI, TROOMOLOE og co che acsacuccrccces Delaney. 
Ontario. 

lena ace sas co gan 6. 0\ 0. 0% te die at plaeet aie Latchford. 

eee da ace aS igic tesla eas 0. Leslie. 
Pennsylvania. 

Allegheny river, Warren county ............. Beecher. 
Ohio. 

a Beecher. 

SUN MOWOCEINVMLOUD Ss onc k hes ces eens Soap aw souerns, 
Michigan. 

a See ee Pree Walker. 
Indiana. 

at wie pinfalSlace 4 s'e'a a piabin s eiceesea eens Marsh 
Illinois. 

SS DUO 3 Re re Strode. 

Several localities .............. eh ee epee Hinkley. 
Iowa. 

et i) Diy wasn ciassin e's 6 « Se ip odes Walker. 
Kansas. 

Eastern portion ........e000: Ser egg are ‘nln ot Quintard. 
Missouri. 

eee Eye is ga Reise ai eet fal anata Marsh 
Tennessee. 

AIOE ets cree dec ewncces Hinkley. 
Alabama. 

Coosa river........ Did dcdin delidtaln-eiah dt gia: d 0, 3 alate Hinkley. 
Mississippi. 

A 2 AP ee a Marsh 
Indian Territory. 

North Fork Canadian river .............e-00. Quintard. 
Louisiana, 

Me DAMIAN I foi ied vcd cegd ddepee dese Vaughan. 
Texas. 

ye See FE AeA PEL Soy nana ole ot she'e Ss aeIRICY. 


Occurs in the St. Lawrence and Mississippi drainage systems. 
Found in both systems in New York. 
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Unio heterodon, Lea. 


Massachusetts. 

di 9 jaa ati en Cet ss Spe ta ae Sy lata taeda, Tota tose ale tata Anthony. 
Connecticut. 

PAVHING Er ee fo gice eo kco's 2s oe e HSE Le Beecher. 

catia AS See err tre rs is aioe t s+ State coll. 
Vermont. 

Connecticut river, Hartland 2. oi dee ewe Walker. 
New York. 

astern, partis éssoif..4dene4cees 45 9eeRoe ae Anthony. 

SOULNCRSLOIN POFLION. ..7. a6 nis ce eee ioe ee Beauchamp. 
Pennsylvania. 

Philadelphia. 2.) Std. .x.2qcu: sae See Coll. Phila. Acad. 


Confined to the Eastern drainage system. 


Margaritana Hildrethiana, Lea. 


New York. 

Buffalo creek, Eerie Gonnty.. 220 cies ce.c us owis Cue Marsh. 

Buitalo ... ... ahpptdepom west aot acai ee Hinkley, Simpson. 
Ohio. 

Ohio river system: .c5sceess fanaa cee ene eee Sterki. 
Michigan. 

Rouge river, Wayne county...... SiG a eatin Walker. 
Indiana, 

Ae Re Oe ee ee Marsh 
Illinois. 

nse elem wale Se qed mp Bef ome ral a ee Marsh 
Towa. 

Lowa City 0: cnsid cith...J 2 eee en eee Hinkley. 
Missouri. 

fa dal eli arele tata FRE O Uso rch nada ee ee Marsh 
Tennessee. 

Moe Ae Vis aoe MO TG). Sn 2 ote eer eee ae Walker. 
Arkansas. 

didi e8dy« sa nin-s’ glembacge Gis x ,<. ae’ <.nis 5, ape Cpt ee cee Marsh 


Occurs in the St. Lawrence and Mississippi drainage system. 
In New York it has been reported from the St. Lawrence system 
only. 
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Anodonta imbecillis, Say. 


New York. 
NMR ra ig c Udita: Sais six de aidan de ninicia ene Beauchamp. 
ee kw awe sce cant som gece Beauchamp. 
Irondequoit creek, Monroe county............ Walton. 
EUR REO Givin a cas ses ces letuanns Beauchamp. 
Ohio. 
ES OE 9 er Beecher. 
IER, '0F 2295 /a as "soo" "o's 'u'aa0's's'a' Sterki. 
Michigan. | 
marae Fiver, Kent county < 0.66.60. ccssenes Walker. 
Indiana. 
EP os Ss hin Sie aciaia's -ayalendyiva'e 6.0 Walker. 
Illinois. 
I OE ee eee Hinkley. 
Towa. 
eee Ack ee ee eee Walker. 
Kansas. \ 
Little Walnut river, Douglas ................ Quintard. 
Tennessee. 


Georgia. 

ree eck Gas tek Ue aces we tes Marsh 
Alabama. 

Re at es isk ain wa eawiiain Gb 0 Sey ei mmin® Marsh 
Indian Territory. 

en os Quintard. 
Arkansas. 

piles 6 Olean. da aet at anal at al wie 1a. 6) 0, w, 0: Oko. he es Om, ©, 0; 0) 0) Se Ose Marsh 
Louisiana. 

NNNEEY SOME DENE Sut cs die Sade p cates celee set s Vaughan. 
Texas. 

Be pe Sree ee ra a ratelete ae cee t oe aE oes Marsh 


Occurs in the St. Lawrence and Mississippi drainage systems. 
Found in both systems in New York. 
10 
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Anodonta implicata, Say. 


Maine 

Sate ata cPaMs Ree Re “elasghy ial Si n'N ow aiwipielie, » uals ol ead Winkley. 

Rhode Island. 
eneraty disthbnted :.. 5 4 %.. h eine neceeeen Carpenter. 

Connecticut. 
siousatonie Tiver:.. os. 62s ss coche Ree Gould. 

Massachusetts. | 
TGA acs cs « eee «sono ob aee OO Walker. 
PPCOG 2 Poo 5 aed 5's gh nk eens eee ee Walker. 

New York. 
Hudson river system. .:...:c. demise eee 
Jordanville, Herkimer county............00. *. Call. 
Richfield Springs, Otsego county............. Call. 
Erie canal, Yates county... J4-36-ee eee Wright. 
Starkey, Yates county... 2.555 «sees een -... Wright. 

Ontario. 

Oitawas. clot eee Lice ie eS See eee eee Latchford. 
acake Ernie: Port Dovere.. 2 eee ee Leslie. 

Pennsylvania. 
Philadelphia ..:.\..s 5.0) tas ee ee ee ee Coll. Acad. Nat. Sci. 


Occurs in the Eastern and St. Lawrence drainage systems. 
Found in both systems in New York. 


Unio Iris and_Novi-Eboraci. 


New York. 
Schenandoah creek, Oneida Castle............ Beecher. 
Schenandoah creek, Oneida Castle............ Call. 
Oneida rivers... oes Were eee eee Beauchamp. 
Erie canal, Onondaga county .......... Samat Beauchamp. 
BORGER TAMET So. 6). eu sd pls cee eee eee Call. 
Caytiga lake | 45002. .o:s-slexcventecanaaeee eee gare Beecher, 
Canandaiona alee 6.6.5 i100). 'ss «ope eer eee Wright. 
Pittsford, Monroe county « .. . saw canine ke seewe Crump. 
Pennsylvania. 
Allegheny river, Warren county.............. Beecher. 
Ohio. 
Waa TWh 5 oe oo ate <hdlix c :'n'inje'> he so Beecher. 


PusCarAWan i TUVe: oe lo bk. wn pee Sterki. 
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Iris and Novi-Eboraci. 


Michigan. 
Spee PEWS. PANT AYDOE .icccp cet ectcccccess Beecher. 
ge AS GE eS eee Walker. 
a ag RE ea State Coll. 
Indiana. 
INTs nila 5 vice sb oes no 8's <'ju ooo ooo Hinkley. 
Illinois. 
ae fia Guo wise de wkd ae ws 2 Marsh. 
i Mile el ie eae ee Call. 


Unio Novi-Eboraci is a synonym of Unio iris. The above list 
includes localities reported for iris and Novi-Eboraci. 

The species occurs in the St. Lawrence and Mississippi drain- 
age systems. Found in both systems in New York. 


Anodonta lacustris, Lea. 


New York. 
IS era aa os cin w's'o b's's'e se alec ase Morgan. 
Cedar lake, Herkimer county ..............+- Beecher. 
Beaver creek, Herkimer county .............. Lewis. 
Little lakes, Otsego county.....,...sceecceess Call. 
Canisteo river, Steuben county............... Beecher. 
a, cin nc cle wb clues v's Hinkley. 
To apie bie bk auld alee Beauchamp. 
Te oF iso An's Base. aihd winin  9-> 9: winters Wright. 
PEMA eee Nc ele hese da ba ees Wright. 
OR oe incase s baie Oa ee Morgan. 

' Ontario. 
SR ea re Latchford. 


Occurs in sh Eastern and St. Lawrence drainage ‘systems. 
Found in hoth systems in New York. Confined; to a limited 
area in the Eastern system. Generally distributed in the St. 
Lawrence system. 


Anodonta Lewisii, Lea. 


New York. 
I oe RE ay Scalpel os. aio 510, cc, vie, <\m a.» 0 n6,0. 0.0.00, 0 © 66 
SES Be Simms’ coll, 
EE © eee Beecher. 
Erie canal, Onondaga county ..........ee-00 Beauchamp. 
PN RIE eR ang 4 us ow. sjesniea’a Alelaie, vje,0,0.6.8 Wright. 
RMBLOFG, MOnTOe COUNEY «oo ess since scascens Crump. 


ee AION PORE: DAY «5 cup kc c's as ocean se State coll. 
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Ontario. 
OUMNIGI Nie BR hese PET ool cent, ¢ Lee alee Latchford. 


Occurs in the Eastern and St. Lawrence drainage systems. 


Unio ligamentinus, Lamarck. 


New York. 

Cross lake, Canandaigua county ............. Beauchamp. 

RE EK RG oc ui wle'y Ge be RA Pickett coll. 
Pennsylvania. 

Allegheny river, Warren county .........00: Beecher. 
Ohio. 

Ghio river, Cineinnafi. .. ... is,«, «she b eee Beecher. 

MOTIVE SY SEM 555: eck a oe se ee Sterki. 
Michigan. 

Grand river, Kent county ..j30544.40244eeae Walker. 

Raisin river, Monroe county ..... ssssecssee. Walker. 
Indiana. 

White river OO 0290. .n2 sande eaee cee ene Walker. 
Illinois. 

drock river, Rockford \.7 70445. se oe see ee Beecher. 

Several localities sso. wees os ee sai eaters Hinkley. 
Wisconsin. 

wisiele ey. 8b S 0 ean ip s'g ome ateee acme cahgue uotiara lel aaa nS Marsh 
Minnesota. 

gag ww eleta el a'6s0 8 WS ecole isl sya) aap aL eee Marsh 
Towa. 

Des Moines river; Boone 244-4 ee Beecher. 
Kansas. 

Cottonwood river, Emporia cc saa cael ate ni Quintard. 
Nebraska. 

Wes eve Sidcieieies ais ieee. 6 6 \>.0) e-aip cee een ene ee Marsh 
Missouri. 

wisla, eh wi ne Sika’ blood vce oafel. Lie tcl Qi aenel dem raeterere ne Marsh 
Tennessee. 

wulela’ “sluleta ‘ule lele s'a7s’ ale “dna te '='s v's alee s Ee Giese eee ee Marsh 
Alabama. 

Msi ate eieeec eee ete Os We fas ta Fle 2 na Marsh 
Arkansas. 

Vane sbii: 2a RRR oo tenia Fah ates a fe acats 4 Sata Maa ee Marsh 


Occurs in the St. Lawrence and Mississippi drainage systems. 
Reported from both systems in New York. 
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Unio luteolus, Lamarck. 


New York. 

ES Gebhard. 

Cohoes Falls, Mohawk river..... Praia atbatacers« Simpson. 
Erie Canal. 

TE Ae OP ee ee Bailey. 
New York. 

SEWER SAVER. MAGMA WE cic cece cee ce veces Beecher. 

Onondaga lake......... Bata oe ea hin ets, 8 eo Pei ale Beecher. 

Cross lake, Onondaga county .............0+: Beauchamp. 

sais a ave we kins oe Pais 9 wos Pickett. 

et alien's a Gans cw win iale w via.e's Wright. 

ES. Ae Ree ae ea i care wheeemio eis Walton. 

In moist clay in bottom of abandoned Genesee 
IE eR ME ahha V2 kal Ginteld: » Aiaiele Dak tare bie Wright. 

Niagara Falls, .........6+.++.. ates pit sia «bs Simpson. 

Pe ANE i coeur ntew) ceria kerveis cca ia ob Beecher. 

Ischua creek, Cattaraugus county ............ Beecher. 
Ontario. 

yy A 0) BS oa ans Cae me a a Latchford. 

RUMEN AMEN LT 6. 2 Glbs ie SUNN wane boy's! Leslie, 
West Virginia. 

ae Bala e avis. « ois a0 6» pina oe Walker. 
Ohio. 

REIT. N MRCTIATUR TA gis, oeasaca bate ic wimid o ale us vine’ Beecher. 
Michigan. 

Pn EMIT ee eS Walker. 
Indiana. 

Ea ir Gal ale wpa 6,56 005 wae po Beecher. 
Illinois. 

OS A eee eee ee ee Hinkley, 
Wisconsin. 

OE eee ee Se Se ee eee Beecher. 

rae) O32. OU 90 Nd AN add'l od od Gould. 
Iowa. 

ESS aS a ie re ea ee Beecher. 


mee Seaver Of the North ........./.c0ses000-: Simpson. 


17 
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Kansas. 

MMM OME io aa, OL haces 6 oc ae Quintard. 

SIBRS WINGO 2 sn isco ous oe od soci eee Simpson. 

Small Lakes, Mackenzie river .... ........00. Simpson. 

Pea pamke Dake... ee os cada aac nee Simpson. 
Kentucky. 

Bethan e'c's cise u's /o ¢ ads Get d's © «60. sae ee Marsh 
Colorado. 

PERREGER DALE <5 248 o-ph o> dena Oe 2 oe eee eee Simpson. 
New Mexico. 

Ce TIPS rc i Simpson. 
Texas 

aig pinic.vid 90's «sim, ole piuee's «wea ele), oleate nee Simpson. 


Occurs in the Eastern, St. Lawrence and Mississippi drainage 
systems. In the St. Lawrence and Mississippi systems the species 
is generally distributed, but in the Eastern system it is confined 
to the neighborhood of the boundary between the Eastern and 
St. Lawrence systems, in Central New York. The speciesseems to 
have come into the Eastern system quite recently, and has been, 
and perhaps is yet, of rare occurrence. Our collection contains 
one specimen from Mohawk, Herkimer county; Prof. R. E. Call 
reports two specimens from the same place, and Mr. Charles T. 
Simpson reports one specimen in the National coilection from the 
same place and sends me the following note: “No. 85435 isa 
shell sent by Dr. James Lewis from Mohawk, N. Y., and in a 
note Dr. Lewis says ‘The only living specimen I ever found here,’ 
and he has labeled it U. luteolus, Lam. Lea has done the same 
thing, and yet [ should pronounce it rather an inflated female 
U. radiatus. It is luteolus in everything but the epidermis, which 
has that pecullar greenish tint and is roughened after the manner 
of radiatus.” 

Mr. Simpson has also given me the following note concerning 
a specimen from Cohoes Falls: “Specimen No. 85437 in the 
Isaac Lea ‘collection is labeled ‘Unio luteolus, Lam., Cohoes 
Falls, Hudson River.’ The name is in Dr. Lea’s writing, but I 
think the locality is marked by some one else. Im the record no 
statement is made as to who collected it or of whom he received 
it, but Dr. Lea evidently believed it to be from that locality.” 

Mr. Albert Bailey (Nautilus V, 23) reports that he found the 
species between Ilion and Utica, and collected 27 specimens in 
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one day. If he has not made a mistake in identifying the speci- 
mens, it would seem that the species is becoming more abundant 
in the Eastern drainage system than it formerly was. 


Margaritana margaritifera, Linn. 


Newfoundland. 

MS chee dial 5°40 af wf) « a b/a‘e'et a winks awrmele nes State coll. 
Maine 

a AR gs US ET aE SA er ek ae a Emmons coll. 
Massachusetts. 

Naas Og Minin a 4 5 on ce ess 0 wh e's Hinkley. 
Rhode Island. 

an inta Loin gia lsie ain a cd s.p.9.0.0 a #0 he 0, 0,0%0 Carpenter. 
Vermont. 

monnecticut river, Hartland ..........000c000. Beecher. 

I HEROES Ui SE. Se a este Walker. 
New York. 

EE SS en eee State coll. 

Tributaries of Mohawk, Oneida county........ Beauchamp. 
Pennsylvania. 

SE COMIC ee as sh b kak ki 654s bee ees Hartman. 
Illinois. 

te ean wre haitehs his i is Ela b'ald’s © vas Hinkley. 

ME MUTOHOUNL TIVE... ccc ceca cecacsses's Simpson., 
Oregon. 

i. insole ned en see sses sos Smithsonian coll. 
California 

Ns 6 kere n-e. 0 8 PRT ald. 5, « tee cece eeesececees Walker. 
France. 

ET te sisted boats he won ve we meee os <an'sicle ss Chabaee coll: 
Germany. 

MIG 2 SEG N Te fs sn vyxio'o s », «.4/s eater State coll. 


Occurs in the Eastern, St. Lawrence and Mississippi drainage 
systems. In New York it has been reported only from the Eastern 
and St. Lawrence systems. This species has a wide distribution, 
being found in the northern portions of Europe, Asia and North 
America. 
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The following interesting note concerning this species is taken 
from a paper by Charles T. Simpson, published in the proceedings 
of the U. 8. National Museum, p. 593, 1893: 


“ It is an oriental species, having its metropolis in northern Europe 
and Asia, which has crossed over into North America in all probability 
by a now submerged landway, and to-day is found in British Columbia, 
Washington, Oregon, Northern California, and in the upper waters of 
the Missouri. It is again met with in Eastern Canada, New England, 
Pennsylvania and New York, but has not been reported from any of 
the intervening territory. The suggestion made several years ago by 
Prof. A. G. Witherby, that it had been destroyed in this region by 
glacial action, seems the most reasonable, and it is possible that at the 
eastern side of the continent it might have survived in the area not 
covered by the ice cap or that it may have been driven to the south 
ward before it. 

“This is the only naiad now found living within the Mississippi 
drainage area that may be said to belong to the Atlantic system, and it 
is undoubtedly an immigrant. It probably entered the Missouri 
through streams which connected that river with the northwestern lake 


system ” 
Margaritana Marginata, Say. 
Maine 
rete oe Or Me ar oe Morse 
Rhode Island. 
sleiv, aulw Wile’ Weis ete Sloe wigs prp-elalein oleate ae aera te ene Carpenter. 
New York. 
Hudson river system .o\2). of. oe ea pe en ele: 2 a estate an a 
Oak Creek, Otsego county7 3.06 fo. 0s 2.02 Morgan. 
DONEC, TIVEL si. as «esc sie n tenereeiernteestn iors alata 8 Beecher. 
Chemiunie ‘river™. .. 05. 5's se Saree tere eee Walker. 
Wiom@a TIWVET. 65... J s:s o's ia ntl ae ee Wright. 
Cananiaivna lake... +s Seem eee Sarna Wright. 
Alleshenyariver, Olean ... ..:. 's aiauteee dessa oe Pickett coll. | 
Ontario. | 
Ottawa. .  Praia. 2 sels he eee Latchford. 
Pennsylvania. 
Hinladalo lg), foi Parlin a bis bossa Tee eee Coll. Phila, Acad. 
Allegheny river, Warren county..... eee; pa Beecher. 
Ohio. 


KONI TUVON AVBEOIN eo ois as aie o's +s «0's aie oe Sterki. 
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Michigan. 

EMME Siac) «oo eboneecesvere . .-» Beecher. 

ee as Vis wie ler sia wie ~ Walker. 
Wisconsin. 

SE GENEL eer er BIE ates ols Pickett coll. 
Illinois. 

Rock river, Rockford...... t.eald. iia 2 tines Beecher. 
Iowa. 

ULE SS SSeS] eee at Hinkley. 
Kansas 

iS a ee Marsh 
North Carolina. 

Re Ge Eas bh e's a oss vets ae sc? eve wee Anthony. 
South Carolina. 

eT ae ues +6 od cs > Coll. Phila. Acad. 
Tennessee. 

CR it alee fae ph bmsis sot nce oe eles o> Hinkley. 
Arkansas. 

a aie oa (as Puen a w ave'g.s o( LATED, 


Occurs in the eastern, St. Lawrence and Mississippi drainage 
systems. Found in all three systems in New York. 


‘Unio multiradiatus, Lea. 


New York. 

Butternut creek, Otsego county .............. State coll. 

SEEM, AIRIGARA COUNLY «2. ccc cas seeseseces Pickett coll. 

Genesee river, Monroe county................ Walton. 
Pennsylvania. 

Allegheny river, Warren county ............. Beecher. 
Ohio. 

SN FIVE. (ANGINAL... 5g Gane e ccc c cece caseas Beecher. 

a er Sterki. 
Michigan. 

A AG ee ne a Beecher. 

Clinton river, Macomb county ............005 Walker. 
Indiana. 

ad a id niet bon ee A ee Walker. 


11 
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Illinois. 

Rock river, Rockford...........65 nadaieneada Beecher. 
Tennessee. 

Sol Did... «0's» apne mi dai « wie Sele iat silliaca aie meee Hinkley. 


Occurs abundantly in various parts of the St. Lawrence and 


Mississippi drainage systems, and the Museum collection contains 
‘One specimen from Butternut creek, Otsego county, N. Y.—a 
locality in the Eastern system just within the boundary between 


the Eastern and St. Lawrence systems. 


Unio nasutus, Say. 


Massachusetts. 

BBD os hod o oes ch oe ae ee ee Walker. 
Rhode Island. 

Se ee Ee re Oe Ah AS oe Be eee Carpenter. 
New York. 

iudson river system... ..6. uss sessed ease) oe eeee ae 

Delaware river» jh 2)0.82:3 4 hae ee eee Beauchamp. 

Niagara river. . .:.- 7142-6 -in:d<isieebel ee eee Hinkley. 

Erie canal, Rochester }..\4/4.00- eee Delaney. 

Pittsford, Monroe county .. 2... 5... 422-6 Crump. 
Ontario. 

Hamilton bay... ...:::3.:een eee nee ee Leslie. 
Pennsylvania. 

Philadelphia. ..o0 20 Vass oedaede Pee id Px IN Coll. Phila. Acad. 
Ohio. 

Dlorthern part... 3... tse ee eee MO oe Sterki. 
Michigan. 

Detroit Tver, 's <6. «c's.» +s ERE Walker. 

Presque Isle county .,........ Ot ee Walker. 
Virginia. 

Canal at Alexander........... PE Sterki. 


Occurs in the Eastern and St. Lawrence drainage systems. 
Found in both systems in New York. 


f 
2 
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Unio occidens, Lea. 


New York. 
II Io Se ieee las Soins ds ese ess 0% Beauchamp. 
‘Seneca river, Onondaga county. ..........05: Beauchamp. 
mattetord, Monroe county...........0.0.0-008 Crump. 
Tonawanda creek, Niagara county....... cays WH 
» Ontario. 
a PYRE PTE TET IO Latchford. 
ee cir sn ly ss nisnm pad so iniewe to Leslie. 
Pennsylvania. 
Allegheny river, Warren county ......... .. . Beecher. 
Ohio. 
NE Fa se wine one} oa Be 8 Beecher. 
EMME SE DS ie, ook es cues sess Sterki. 
_ Michigan. 
OS ». Beecher. 
aie iii ln nce nisin se o's so ve Walker. 
Indiana, 
NM aiiie sland S 5.sisibinas! se wiv ind © Walker. 
_ Illinois. 
RUMORMEIIS TIVET oon iwc eect ace Brea oak Mk sa Hinkley. 
Iowa. 
ED ss ak w pod bs aes oe ceasnace Walker. 
Kansas. 
EEA IGIA rain c is oreiwinin'sa sie's ea wei lee Quintard. 
Arkansas. 
RR A ae Marsh 
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Occurs in the St. Lawrence and Mississippi drainage systems. 


Found in both systems in New York. 


Unio ochraceus, Say. 


Maine 
ay ely (ROAST ae Morse 
New England. 
Ea teed 2 aang x Oe ane oer eoetawre cidalerd’s Gould. 
Massachusetts. 
ROE AOE DES «2. ha ss oom w gre oes, ccm eencssece Walker, 
New York. 
Hudson river system....... cae eae ae ees bia” Es sido Mark alate 
Mohawk, Herkimer county..............000 Lewis, 
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Pennsylvania. 
DIA Sige a siiicis solos v's a oo o's «atte See Coll. Phila, Acad. 
Delaware. 
Site sinsuintedie ees ecto te kts 's 5s b-0 804.6 be Re Marsh 
Maryland. 
ee ek ee ee fis csi. Marsh 
District of Columbia. 
Potomac rivet’ 250/552. .4 sie erie ee Sterki. 
Virginia. 
Miexandria: 0 os 5 EO eee Sterki. 


Apparently confined to the eastern drainage system. 


Unio ovatus, Say. 


Ontario. 

Hamilton bay.) a. 66.46 oo. alo ee ee Leslie (as subovatus). 

DELAY i ie tah nites > ere eek ro alates anche fon es enC eee neve nee Latchford “ 
Pennsylvania. 

Milogheny river, W arrell...), <.¢)0-7- eb Beecher. 
Ohio. 

Hittle: Miami: river; ...... 400 sone eee eee Walker. 

AOD PIVOTS en's) oe be sie 9) hele ee eee Anthony. 

Whetstone river, Delaware.......00e00e eee Beecher. 
Kentucky. 

eee RIT eS Se Mak a ty Marsh 

: Tennessee. 

Cumberland river. ..,..>. .-ses) Geekery een eee Hinkley. 
Alabama. 

Se SD. ohh EL «RRR See CE rc 


Occurs in the St. Lawrence and Mississippi drainage system. 


Unio parvus, Barnes. 


New York. 
Erie ‘canal, Onondaga county i). sates are tae Beauchamp. 
Genesee canal anioeit :...05) sue eb ekaeeen aor Wright. 
Ohio. 
Diam Cama) Oe Atsk ls 2 iors -0erescrars one tetesstn teen Beecher. 
IDhi0 ‘TIVE BY SUC. pf lhiekeie)ou.sie ss o'er cette Sterki. 
Michigan. 


Rouge river, Wayne: county ......:...0:6. veil Walker. 
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Indiana. 

EVEIIO 10 bs o4. eb eh cs Se Are Oe Walker. 
Illinois. 

MNRIATN CUMIN oo pus 0,0,0,0,0,0,0,0,0,0,0.8 0'0,0,0:0 Hinkley. 

Winnebago county ....... TRE ROR rin eer ee Hinkley. 
Iowa. 

DesMoines river, Fort Dodge.............0+: Walker. 
Kansas. 

RE Ge gs WLIO ad oia's od. 0/5 Oc0 d's on esa'e'n oe Quintard. 
Missouri. 

TR Rr ae eee ee rea Marsh 
Indian Territory. 

Cee ee Quintard. 
Arkansas. 

8 ES ee ee ne ee Marsh 
Louisiana. 

ON ES ee a Marsh 
Texas 

Marsh 


Occurs in the St. Lawrence and Mississippi drainage systems. 


Unio perplexus, Lea. 


Pennsylvania. 

Allegheny river, Warren county ............. Beecher. 
Ohio. 

Sciota river, Columbus........ pa ee aie sas Beecher. 

re Sterki. 
Indiana. 

RE aco ae eG ha oy vs whe Wi ta 89 ele low c asa, eee S Marsh 
Tennessee. 

IN ee ee ive kdedadcawee’ Beecher. 
Alabama, 

ERR Agile sy cen véjcccuevesesscéuee Marsh 


Reported from the Mississippi drainage system only. 


Unio phaseolus, Hildreth. 


New York. 
I a oe C. T. Robinson. 
EE ee ee F. K. Mixer. 


IIE SENET occ es wcinvencnenccenct Beecher. 
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Pennsylvania. 

Allegheny river, Warren county ...,.......-. Beecher. 
Ohio. 

Ohio river, Cincinnati. ....... 6065055455 enueee Beecher. 

Ohio river system ..........055e0 ee he ta ao Sterki. 
Michigan. 

Huron river, Ann Arbor .. 4.4545 523002 eee Beecher. 

Clinton river, Macomb county ............0.. Walker. 

Black river, Cheboygan county ....:. , 0542250 0 ae 
Illinois. 

esate ss as oe save 56 =.05 0) ee ere Marsh 
Kansas. 

Neosho. river, Burlington...’ 5. Jeccesss 5508s Quintard. 
Tennessee. 

ere PEER EERE ri ns oe ee Marsh 
Arkansas. 7 

Bw we Sieve 'o bus ws a ad Saline bo te ednkele ane ioe etre Marsh 


Occurs in the St. Lawrence and Mississippi drainage systems. 
Found in both systems in New York. 


Unio pressus, Lea. 


New York. 
Hudson river system... ..ion i aia cra aie lel) er ee os 
Normanskall, Albany .... 2.2 5220-nseae eee Beecher. 
Herkimer cowtity’ ...'.'<,.-.:.:.:.cciwhemmeteuteivistadensraeatd Call. 
Erie canal, Onondaga county: ...........0s0- Beauchamp. 
West river, Yates county2. 465. see er Sartwell. 
Mannsville, Jefferson county.........22seeee8 Fry. 
. Genesee river, Allegany county .............. Walker. 
Wellsville, Allegany county...........ccse00. Beecher. 
Ontario. 
Ottawa Sant eee See eae oe ee ee eee Latchford. 
Wentworthcountyiss «0. cc lib. eeepee ee Leslie. 
Ohio. 
Rio TIVEE BY REGIA) 60). 6500.9, 05s 10 sos eee Sterki. 
Michigan. 
EXTON TVs Fe a ise oh cing «nite cent eae Beecher. 


Wetroit TIVOR Le ae eins loc foe wlacebocsiclere AP, 4 Walker. 


GEOGRAPHICAL DISTRIBUTION OF NEW YORK UNIONID# 8% 


Indiana. 

mumese Fiver, Indianapolig........-.s0se.ceee Walker:. 
Illinois. 

EI MOUMUN Fc 6 tbs e46cse sae ek Ss os Hinkley. 


Occurs in the Eastern, St. Lawrence and Mississippi drainage 
systems. Found in all three systems in New York. 

“Two specimens (of Unio pressus, Lea) were taken from a 
small lake near Herkimer, New York. The lake lies between 
high hills and receives as its water supply an artificial branch of 
West Canada creek, a mountain stream having no connection: 
with the Erie canal, or any stream that could possibly reaca it: 
from the west or south. It empties into the Mohawk, but over 
a very rocky bed, and after a considerable fall. The species is 
essentially western, but is recorded at Troy, N. Y. (Vide Lewis: 
in Bulletin Buff. Soc. Nat. Sci., Aug, 1874, p. 127.) Its occur: 
rence in the latter locality may be explained, perhaps, in a man-- 
ner similar to the preceding (7. e., that 2¢ migrated from the west: 
through the Erie canal), though at no known intermediate 
localities has.it been found.” (R. E. Call, Amer. Nat., p. 473: 
1878.) Prof. Call is probably mistaken in supposing that this 
species reached Troy by way of the Erie canal. Some of Dr. 
Lea’s type specimens of Lymphynota compressa, the name under 
which the species was originally described, were obtained from. 
Normanskill, a small stream entering the Hudson just south of . 
Albany. Dr. Lea’s description of the species was published im 
1829, only four years after the opening of the Erie canal. 


Unio radiatus, Lamarck. 


Maine 

ere alas bd lel Sin'e Si e'np o's a's ia S's se =)0 «5 Winkley. 
Rhode Island. 

eT net Cate Wo sn a ava 0\d' wie saa Carpenter. 
Connecticut. 

PerNOCLICHE TVET: 2) cc osie odes wces cols Liha Geli hig Gebhard. 
New York. 

ED RUE MRIAR 28, a obs 6! 0'b' 0 ain'o'e'v's'e's'2 0's" Walker. 

So 

EN oo ooo ois fy ood aki sb: aoe ge wreia-o nS 0 s Simpson. 


PCIE WATC FIVERBYALCT «o.oo occ oe weinie wre inte 
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REPRE MAIO Sn ou ics o's 6.9.6 s'o.d Cees s Cee Sartwell. 

SINOONROR OOUMEY 66 ofc S sh ce bcd leds cece eee Beauchamp. 

NIRA E A Ms ia sie W's 0. 6 8 ae.’ 6c b cine a ety ee Wright. 

Schuyler’s lake, Otsego county...........ee00- Beecher. 

Cazenovia, Madison county.........cccescees Call. 

AMORABPO MINED 1205... 40-5, SOUTER E ded tone Beecher. 

‘Tioga river, Steuben county ......cceesseces Beecher. 
Ontario. 

Sos eee re Se acre ey je asate meena ae Latchford. 

‘ Michigan. 

SMEINONG AKG. 2°. . 4. « s:0+ adden Cann oe Hinkley. 
Indiana. 

Plat. Rock creek « » <is:i:xie10 seiles acetate Marsh. 
Illinois. 

Mook.river .. 5.) «ws Addep-> age ae eee Marsh. 
Virginia. . 

Canal, Alexandtia oe. bs oi ee Sterki. 

Potomac Fiver... 203.0 Dit dee eRe ee State coll. 


South Carolina. 


Camden. i. 25 oni o BS SS Re a ieee eer Simpson. 
Georgia. 
Oeechee ‘river... 22. saancs aeeae Py ie a ea Simpson. 


Widely distributed in the Eastern and St. Lawrence drainage 
systems, and reported by Wm. A. Marsh from Rock river, IIL, 
and Flat Rock creek, Ind., localities just within the border of 
the Mississippi system. 


Unio rectus, Lamarck. 


New York. 
Oneida river. 2.5... 2.3315 wee deats See eee ae Beauchamp. 
SeHEC4 FIVER. dees ancsceicee ame a eee Beecher. 
Kirie canal, Monroe county . 2cf..ce2.>. sence Walton. 
Tonawanda creek, Niagara county ........... Wright. 
Ontario. 
Ottawa.-.<5.2 eae Pees vv « 0'n 2 See Latchford. 
Lake Hirid, Port Dover... ..s ..< . wee eee Leslie. 
Pennsylvania. 


Allegheny river, Warren county ............ Beecher. 


et, es 
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Ohio. 

EVEN S7ITIGIMUIRUL . ..'s''a'e v's lee vse sccees Beecher. 

NEE RUM Sided essa des ccc ceecsee Sterki. 
Michigan. 

er aia lore 'y ae Ve en n'y oss: aie'a se. e ¥ 0 Walker. 

BRM TIVED, FCC COOUNLY...«.0,0i0.0.0,01010.0,0.0.0,0 488% Walker. 
Indiana. 

AL Gl hat ak dake kbd ds ab ve Sav alee Marsh 
Illinois. 

I 1s ae Hinkley. 

ROCK FIVEE 2.0505 Os Ae Beecher. 
Iowa. 

Des Moines river, Fort Dodge................ Walker. 
Kansas. 

MIN ot le oko cae «0.41 nunieisinnsias dis eiwa 3-5/0e's Quintard. 
Missouri. 

IS CAE E Lag ou. 3/0 'w'e'e, x Kii,3/o 0! 6, 4.4.0 06, ate en « 0 6ce Marsh 
Tennessee. 

DMINAETEIVOR cise wc os'e.e sd ee ae 0's op CAE Hinkley. 
Alabama. 

OS ee ee ee eee Marsh 
Arkansas, 

NSS ee Hinkley. 
Texas 

NE re a each aie! oialh as ian 9-3 seein eis nye inrace nes Marsh 
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Occurs in the St. Lawrence and Mississippi drainage systems. 


Found in both systems in New York. 


Unio rubiginosus, Lea. 


New York. 
ee OOGL MIODBWK cu cinele v4 ole p05 dowd ocinees Call 
ee a Bailey. 
Ns ENG fabs Sah bs: Ys 4°p “Sige 00 afecainia te Hinkley. 

- Erie canal, Onondaga county ........eeeeeees Beauchamp. 
ast OF, MONTOC COUDLY.. 6.0 s.0.:0< 545s c0icericcn Crump. 
Genesee river, Monroe county................ Walton. 

Ontario. 
Peemea F ott DOver ......é.+s0sieheanwosind Leslie. 
12 
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Pennsylvania. 

Allegheny river, Warren county ..........065 Beecher. 
Ohio. 

Ser CIVEL AVACGI 7. ooo teens eee BAe ie. Sterki. 
Michigan. 

Rouge river, Wayne county ..........ee0 cece Walker. 

Grand river, Kent county ...... : prt ee eae Walker. 
Indiana, 

Bt loseph river... si: ... <5 6s eee eee eee Walker. 

Wy mitewiver’ .gisdigihl...:..2ic,<icinkeeeeeeeeee Beecher. 
Illinois. 

Winnebago county ..... .. settee ee Hinkley. 
Wisconsin. 

Siete a ae slew © 6 6 a 6.05 a a MWisys Sie dala oh ee Marsh 
Minnesota. 

SN Ae EEE Cn Gore geo h Marsh 
Towa. 

Des “Moines river ...'.7.. 7. sea eee eee eee Walker. 
Kansas. 

Hastern part.'.'/. .'...: Saeco ee Quintard. 
Missouri. 

Ekta v sees sess aku ey obblee hh een errr Marsh 


Widely distributed in the St. Lawrence and Mississippi drain- 
age systems. In the eastern system it has been reported from 
Mohawk and Utica, just within the border of the system. 

“On April 17, 1877, the writer, while exploring that portion 
of the Erie canal known as the Wide Water, near Mohawk, | 
N. Y., unexpectedly came across Unio rubiainosus, Lea. Five 
specimens in all were secured during this and two succeeding 
expeditions. The species has not hitherto been found on the 
Atlantic slope, but belongs to the Ohio basin, and, hence, to the 
western fauna. It has been recorded at Buffalo (¢este Prof. C. 
Dewey), and at Rochester (este C. T. Robinson), in Western 
New York, but only in streams flowing into the great lakes. 
Between Mohawk and the latter localities is a water shed slop- 
ing to the west and the east. The Erie canal passes over this 
ridge, and through it the species has probably been introduced 
and colonized.” (R. Ellsworth Call, Amer. Nat., p. 472, 1878.) 
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Margaritana rugosa, Barnes. 


New York. 
ERO ee eae bw 5 6, 64 nae 0 800.00, fa es'nin sia Obes Mitte, Ee be 
TEED Set A enn in viv unio id. 0 0 8 w'si0 Beecher. 
EE OUMEMEP Ds avaceesncceasvarcsce Beauchamp. 
EN OE rg een a sain G'sce's bb .n'e' e's" 6c 0° Wright. 
Pittsford, Monroe county ....6..60ecee dees. Crump. 
Ne 5 ie shai s-4 as e(ainle os ¢/el io a ne « Dewey. 
Genesee canal, Olean ...0.. ccc cece cccccccces Beecher. 
Pennsylvania. 
Allegheny river, Warren county ............. Beecher. 
Ontario. 
ee aaa Gia a ticaes tcc sede asst Latchford. 
Ohio. 
Prato river. Cincinnatl............0.0. eee Beecher. 
Bere TIWOR RVMROUI 6 5x5 ccc sone ve ue a sienes Sterki. 
_ Michigan. 
EY AOE Se ee Walker. 
Seren fiver, ont COUNLY . .. cca svc neces cece Walker. 
Indiana. 
Ee a a Walker. 
Illinois. 
MRC NPEVOT, EROURIOFG eee oe Beecher. 
Reamiebaro GoutiLy, Ct soi) iis ci kc sats: Hinkley. 
Iowa. 
Meewartiver: MISreNAMItOWN 5 666d sc desc cec cee Quintard. 
Wisconsin. 
I ieee WAI ae pn ss vc be sin os vaca sees Marsh 
Kansas. 
Cottonwood river, Emporia.................. Quintard. 
Missouri. 
MES e see css re eadeacie scleeateede Marsh 
Tennessee. 
a a Marsh. 
SSIS St On nr aia a Hinkley. 
Arkansas. 
a Ls wine vue Soph even 648 se xs Hinkley. 
Louisiana. 
Site fe eves odle eke cakes Hinkley. 


Occurs in the Eastern, St. Lawrence and Mississippi drainage 
systems. Found in all three systems in New York, 
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Unio spatulatus, Lea. 


New York. 

[ee ba ce ee CL atec Coleman T. Robinson. 
Ohio. 

Ae OTL cd Seem mbeger aren) RY Marsh 
Indiana. 

ahve ls ec tiers vg Salabie N's Sas a ale eee Marsh 
Michigan. 

Sheawassee river, Genesee county .........66. Walker. 

Swaitz creek, Gratiot county..... sa<ecassees Walker. 

iirand/tiver, Kent county’... cau. cease Walker. 
Illinois. 

WW innebaro county. 2. «+. ss... seme eee Hinkley. 
Wisconsin. 

Bee a eo cles 6 aie, nl) » ayecelelnteetekaesle eee ae Marsh 
Iowa. 

Coon river, Dallas coutity 2 seq ee Walker. 


Occurs in the St. Lawrence and Mississippi drainage systems. 
In New York it is found in the St. Lawrence system only. 


Unio tappanianus, Lea. 


New York. 
Hudson river system). : : 425.442. 0s cee todas goes ane a 
Erie canal, Mohawilez..:...<.% <2 20 6 cee eee Beecher. 
Canisteo river... sc. strsis-as ei ec Cee eee Walker. 
Chemung river... 50. Sea ee See ae Morgan. 
Chemting fiver .., ,.:. Sees ee eee ee Walker. 
Erie canal, Onondaga... see ites cee se as Beauchamp. 
Canandaigua lake -... .¢.. Sb a. sevens o stots ayers Wright. 
(Genesee canal | .).).\. «00s <aaeeape tne eee ae eee Walker. 
Pennsylvania. 
Phaladel pia... iis. sjo:0:a:0 ‘ss seaqcee eee tt te ere Coll. Phila. Acad. 
eOURTIAG TUV OD 65. o. 0) 0,0: Ine oe eee Lea. 
A fovea sacdlia/ sidaeyeiia.e cliaiiei) > bea levoye sie | odahe Neen Gea eee Marsh 
North Carolina? 
BP re ree er me tp Me ae ae. Anthony. 


Confined to the Eastern drainage system. 


Unio triangularis, Barnes. 


New York. 
RTA HIVET: 10 .a's tic. e ews crs-s sa o/c sel eeeamee mene Lea. 
Buffalo (Lea Record Book)..........0.0c0s00 Simpson . 


Near Baitalo vila. 6)... 2e a es Amt ado take Coleman T. Robinson, 
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Ohio. 

IE gt ee sae! g 5s so Cees Co a 'a g's’ 's “e's 's Walker. 

rer is, av Ve ccs antec teaseace Hinkley. 
Michigan. 

Three Mile lake, Oakland county..... ....... Walker. 

Otter creek, Monroe county........ccsececaes Walker. 
Indiana. 

MEE eee s eects thks ha Ses c8kas Hinkley. 
Illinois. 

Rieritee wple.s chi’ Sigs WaER tee Metee aera: Sule a p., PREOR 
Iowa. 

eo k s iein 5. 4'4 sie 0: ncas aye.0 oynvee « Walker 
Missouri. 

RIMM UT iatin figs Pais alah caja ldo ss ove os eis annie Marsh. 

- Tennessee. 

UNGER aps css coerce. st naeese Hinkley. 
Arkansas. 

a teepel SiG 6a SE 2 Marsh 


Occurs in the St. Lawrence and Mississippi drainage systems. 
In New York it has been reported from the St. Lawrence 
system only. 


Unio trigonus, Lea. 


New York. 

Wear Buffalo. ...... 1 Seer ea SA ca aa a Coleman T. Robinson. 
Ontario. 

UG ty 1 Simpson. 
Ohio. 

PhO: Tivers2. 6.02% PER SCE EN win ckienie Walker. 
Indiana. 

Wabash river........ LSS cs Tele oY is OP) oo ae Walker. 
Illinois. 

Several localities ........... Ph atelier eins es Hinkley. 
Iowa. 

Muscatine ....... Se eek ot es Uiee sees Walker. 
Kansas. 
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Missouri. 
Pals GE ata RPL da cl tani ca 50k ds, @ ha alte Shae Marsh 
Kentucky 
Be) ee tah ahaa ik este oko secw IRE Sara Tarn ee Marsh 
Arkansas. 
PD ed: aie cibe ols eeesaltime SAC o x 6 (ele “olor ERG Marsh 
Louisiana. 
Bienville: Parishs) cute.) Oa eee ees Vaughn. : 


Occurs in the St. Lawrence and Mississippi drainage areas. 
In New York it has been reported from the St. Lawrence 
system only. 


Anodonta undulata, Say. 
Rhode Island. 


eye erska a Soser se tiie renabepereeete "ats ale tae fete '6 elle'e * ‘ately SUSE pOMMber, 
Connecticut. 

Mixyville, Cheshire. 2 ois ssc NSN A tot ta tte Bee Beecher. 
Vermont. 

Connecticut River, Hartland........... ved cae Walker. 
New York. 

Hudson River system. ...... se seee eee nce e cece cee nses tale calets 

Westchester county 42). .2.- syne ee Wright. 

Cedar Lake ‘creek ....'..... «ish. an ee eee. Beecher. 

Delaware river. ...\.\. 2... eee eee State coll. 

Little lakes, Otsego county: 62.526. i6cssc000> Call. 

Canisteo river, Steuben county............06- Walker. 

Onondaga \COUNtY: 35 sp Sele ernie weeps Beauchamp. 
Ontario. 

OGRA Wee ci HO ik e, c wre Dee dare arabe evelyn aa as Latchford. 
New Jersey. 

Mewiarket.. 2.07 hs) ol: vw ole weiter eealepe ie sere araemee Beecher. 
Pennsylvania. 

Philadelplitaye si valli: ss.tiva s/s lads arate ata wee Coll. Phila. Acad. 
Virginia. 

Marsh 


eea6 2 0 © 6 6 8 6 6 @ 0 @ Oe 6 0 © 6.6.8 620 8 6 6 © 8 € 6. 818 AC 6 6 8 8 e618 


Occurs in the Eastern and St. Lawrence drainage systems. 
See remarks under Anodonta edentula. 
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Margaritana undulata, Say. 


Maine. 
0 Ee eer reer ee ee ee Winkley. 
Rhode Island 
Eat et Ce ceie cece due scenwoee Carpenter. 
Massachusetts. 
ER goin Vd GR aim wih ac sine 00's neces ola o's Walker. 
Vermont. 
Soumecticut Trver, rrartland............0.00s- Walker. 
New York. 
SMI RE PRT RIDATEY,. 6. as bc ve a oles wie ee eee Beecher. 
EEN PARADE FOIE CG 1S, 520 ica. sv. ¢ Galea ole Vina ah ais orale Ya ox eibi8 ° 
a AME RENAE 0a Iota 'oy oi Gena) = Sahin sia vo Siclble ease Beecher. 
ATURE te. Whe /a'sp = dew o's ns ein 6 0s Beecher. 
Canisteod river, Steuben county.............;. Beecher. 
Conhocton river, Steuben county............. Beecher. 
PME UR OT. RETIN 5 5. i sac wis ale seve ae Wright. 
Onondaga county — rare ..........eeceee cee Beauchamp. 
Pennsylvania. 
a IPEPIREN TU Ne 6a sus ais n'a 9,0, 4,6, «, 2,25, 0;¢.0,2;0,0 Coll. Phila. Acad. 
Maryland. 
as a se aCe ood fd Oe én eo a age oe 0 0 8 Anthony 
Ness. 
ESO sas cia n'e Sane ooressesees Marsh 
North Carolina. 
A He a Oia ee Coll. Phila. Acad. 
Quebec. 
Ee a Leslie. 
Ontario. 
0 ER oe re eae Latchford. 


Occurs in the Eastern and St. Lawrence drainage systems. 
Occurs in both systems in New York. 


Unio undulatus, Barnes. 


New York. 
Erie canal, Onondaga county (one specimen)... Beauchamp. 
Paetatd, Monroe GOUNtY 60.06 eccrine sees Crump. 
Tonawanda creek, Niagara county.....,...... Wright. 
Pennsylvania. 
Allegheny river, Warren manes a AAS Pe Beecher. 
Ohio. 


RN IUMEE CUGIOME Ld cn 5 ech icccasecnccacacs Sterki. 
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Michigan. 

souge. river, Wayne Coulty . ..i6 68s h0s dee ee oe Walker. 
Indiana. 

TIED TAYE iis cien tuscaca ct coeislw' ch arse eae seen Beecher. 

White Water river, Muncie ....2....0.2..0000 eee Walker. 
Illinois. 

Mississippi river, Moline... .. <.... « s,iess sje ane Beecher. 

Beveral LoGalUHCe: vrai «oc = « 015 0 ciel epeieie te eee ee Hinkley. 
Iowa. 

Des-Moines river, Boone. .... «si Behe. ee eee Beecher. 
Kansas. 

MUGStOEn PATE 6. ss ops 050 6:5 3.0 « eeste eS Quintard. 
Tennessee. 

Wolambia .. os3.65< cas cos acre a ae eee eee Hinkley. 
Indian Territory. 

Pawnee reservatiom:::..... 25 «ces cee on es Quintard. 
Arkansas. 

Bes baie oc 8 SUG bre 8% 0's ea alee nae Ge ee Marsh 
Texas : 

las ets eS uslerat wtela fale tere he ta lade Ielets eee ee Singley. 


Occurs in the St. Lawrence and Mississippi drainage systems. 
Found in both systems in New York. 

The Philadelphia Academy of Natural Sciences has specimens 
of this species, presented by Dr. James Lewis. They are labeled 
“Mohawk, N. Y.” The locality is probably a mistake as Dr. 
Lewis does not record the species from Mohawk in any of his 
publications. 

Unio ventricosus, Barnes 


New York. 

OaWEROITIVED or...) sso. seer epee ee eon Beauchamp. 

Omomlaca TAKC ..))... a4. ose cere ere Beauchamp. 

Seneca river, Onondaga county.............6. Beauchamp. 

Tonawanda creek, Niagara county............ Wright. 
Quebec. 

Cape Rouge) tii idat hs» s+ iccurl Honea eee Walker. 
Ohio. 

Little, Miami wiver 2... =... . ss sou mame Walker. 
Michigan. 

Detroit rivieniss eile 2 eitn.cte ss0i0yehe-sksseie tg pee Beecher. 
Illinois. 


Winnebago county .....--.ceeee wolidchels oe taet Hinkley. 
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4 Indiana. . 
IP TEWOE 5 20 oo sal Pe alc! Sachs eld vd ules bie wee Walker. 
Iowa. . 
SO TEWOR Sh, Os se Wl 8% cee cae awe Walker. 
Kansas. 
RE Ee ear ee Quintard. 
- Tennessee. 
CIM Ee et or dics cc cae saeusedeees Marsh 
Arkansas. 
I Be lec, fas aclem sie%s'c sn ats ib e's oe as Marsh 


New York reported from the St. Lawrence system only. 


‘ 


Unio verrucosus, Barnes. 


Pennsylvania. 
Allegheny River, Warren county ............ Beecher. 
Ohio. . 
ET a i a Beecher. 
Ohio River system ....... Sap SESS Dees Bae Sterki. 
Michigan. 
eueran iLiver,-AMn ATbOr. 2.5.6 fone eda ceee Beecher. 
Srand River, Kent county .................+ Walker. 
Indiana. 
RRR 2 oy Sian tie a ko Pee vis cece we Walker. 
Illinois. 
BRSEEIWOE  PROGKIOF 2.5 acis vac cccr.s vcescene Beecher. 
Wisconsin. 
eRe ire eA Oh sos bce ub cg 0 ss's ee's Marsh 
Kansas. 
a ge, skis S's dba ts uke 0.slb wes’ 0/d'ei d's Marsh 
Missouri. 
REN err Thy Sic y pad Sali ccalwiy s'egen'a'e sha . Marsb 
Kentucky. 
ESE Ra a a or Marsh 
Tennessee. 
BtOlsteim Fiver. .........0 + Aan SA Se ete 8 ar NP Walker. 
Arkansas. 
Marsh 


New York reported from the Mississippi system only. 
13 


Occurs in St. Lawrence and Mississippi drainage systems. 


Occurs in St. Lawrence and Mississippi drainage systems. 
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Recapitulation. 


The following table shows the distribution of the fevegeina 
fifty-four species in the three drainage systems represented in 
New York. An asterisk opposite the name of a species indicates 
that the species occurs in the drainage system under which the 
asterisk is placed : 


ee | 
: ~|els -| a =| He 
g 6/3/58] 8 :| 22 
: _ i) 5 Sx va, oO 
e|a/8/8|8)/°s| sea| oe] ag 
Ew ee o 2} 8S) La 3 
sl/Ei;aial/ F121 st! a8 |e l-ceu 
ele lZi/s/e/8|8e| bs) ee} ESS 
fe/7/Ble/fle/e le [c= | ese 
3 si|= |e sia : 
ala|/Sisla/S/a |& |é@ |8* 
alatus (Unio), Say see eee eveeepeeeee ese eeteeee eeee * * eee ef eer ee eee + ee ef . 
anodontoides (Unio), Lea........ aeimereeete Hands HS Jat 3 : sietaip ate late mies * eres 2 
Benedictii ( Ay odopta), Lea ee eeeeee eeeeeel- eee ¥ eeeeleene * ‘ seer . Seeerl eee eeeee 
Boydianus (Unio), LGB cccccsas vccsateuees seer * e@eeleear * eer eereee . . eeeer *@eeeeee 
cariosus (Unio), Say......... ania tase aed SN) Soilceeehiasslee cadens o| ©. lsaemaalosyenslsanmeece 
clavus (Unio), Lamarck eeeeeeeee eeeeeveeel saeeterer * ef eee * eeter ee . eeeeene 
eoccineus COnIOY, Leasck ciscadee ocisniccccneiiness ¥ | <iallleihs ok ES * ae 
complanata (Margaritana), Barnes.,... |.-..| * | * suletasluveperttacs * oaee 
complanatus (Unio), Soiander.......... | * | * | * me eis Seats : wane 
crassidens (Unio), Lamarck.. eeret recess eeecteeoe ee cerlleehe * eee . eee eeee 
deltoidea (Margaritana’, Lea........ éeenel eet at oo] se-)epaubwaaeeed tenes © Voseen a 
edentula (Anodonta), Say... eeseeeeeeeeee * = ¥ . ef eteeer sees rf 
elegans (Unio), Lea eeeeeoeeee eseeteereee eee ef = = . ses * eereeee 
ellipsis (Unio), Lea......2.se08 Tere. ine eA “ 7 inet * oodbh pt 
fabalis (Unio), Lea..........eee0. ee) Prey bea saat he Peo eenstines Ow srecwase 
Ferussaciana (An donta). Lea...ssseees.| * | * | * ey es ba 3 aye : 
fluviatilis (Anodonta), Dillwyn........... elise vp nahderenl ae EP Ee oy: wuts 
Footiana (Anodonta). Lea ..... saestaccaohiesc) (tl oaemieeme * LAstaews ; oe sec} ayienuies 
fragilis (Anodonta), LAMATPCE. . dcuscckene * ede Peer tere eer ee * eee pre @ereene 
gibbosus ( Tnio), Barnes......... SPEAR 3 Win ya |e “s Per eeee 4 ¥ du cease 
gracilis (Unio), Barnes **eeee eeeeeeeeeeeeee eeese * * *e@ee eee Se@eeleeweeeel see eeee * *"@®@eeeeee 
heterodon (Unio), Lea steve ees eeeeeeee eee se TS yore * eeerleee . seeeee eee eereeee 
Hildre*hiana (Margaritana)...... ody gaevi ba ahialh OE |e) Neghnl we en] aaehn aoeeus meee ae Ave 
imbecillis (Anodonta), SAY ..seceer-ceceesleees Rd aevilwacal eEalaveeds BS ee * cies 
implicata tone), Staph eeeeeeeeeesrene * yen Boe Perel ee eee * eee seen eeeees 
iris (Unio), Le seater eee eee eeee eeeeeeree ~ * Fe eae En ees clos seas eee eeeee 
lacustris Phncdantay, Lea.. . eeeeeeeeeer * * ed ee ee * . . eeereeee 
Lewisii (Anodonta), PE ce! aia PRT wine’ Maisie odiocie oa oN eerceeneee 
ligamentinus (Unio), Lamarck....... eeecleeast n> lo} Uleaec'|e ace lecanlagesel eee * ante aiie 
luteolus (Tnir), Lamarck.........6. SEAS ieee ist Cee, FeO ewilenseanluewes Iecwews * 
margaritif-ra (Margaritana), L.......... Bo Se kl etike eee ae oes e * 
marginata ¢Margaritana), Say ......s00e: <a Reel eal Pee es eee’ Peo paral anna. Tae * 
multiradiatus (Unio), LOa ..essseeeevees. ee seshéaovssineas Laces * 
nasutus (Unio), Say...... ss anne verdes net Pitas epee. Pere ee * sue Iteadebhaeice Seen 
occidens (Unio), Lea........ on sinew dn amaees ie cami Pore Cr a eee eee © To e3eseee 
ochraceus (Unio). Say...sccsssessevess sisiaicil ih Samed ewes +) heawslemerilcn cas. |ave'aes |e ceceel eer ouee 
ovatus (Unio’, Say. seeeeteeresceeeseseseee ees ees tine eee O20 0.0*8 08.6 Ue * eeeeere 
parvus (Unio), Barnes..... ole aiula claw minlefatalie | =iaiees = © Lae lesen] oeaiiceseke eee * sdnloabie 
perplexus (Unio), Lea seer ee Peteeeseceseses rears eeee * Bord | ete * . * sree eeerenee 
phaseolus (Uni), Hildreth ....ssceeeceee|-s: hE Boas PO ron (em RE = * ¥ 
pressus (Tnio), Lea....... Pe Prien tise bite, be ee : “5 geil * 
radiatus (Uni), Lamarck......cesceseees ES Rig iy hea seal BEES ONS Se us syeredilocioeiae sum enone 
Posies (Vinisi CL AMArCK. oii dccscccscomenlobes poy Heed Pers Peon ery ee Fe cond © eee 
rubiginosus (Unio), Lea......, Ja aicu Waits aie Magee PPE Cred ees tao ered Dr poeas * 
rugosa (Msergaritana), Barnes..........6. dee Myce Pee, Ps poe aa Sires Bete: * 
spatnlatus (GInio), LOA. ces secccccscscnecl sete vi, er eee vu vivilipiveied ost Gall eistelotels 5) RS 
Tappipianus (Unio), Lea.......seeeee cous lh © hese bene es A Ae ciareietel etoietaare ana ereeiats 
triangularis (Unio), Barnes. eeeeeeee seen lteee I “i Sal coscleccclewedlawceccltacmee * ee eeee 
trigonus (Unio), ee ae ee eeeeesees leone 2 ae Pe) Soee Sogo bance seeee ¥ seeveee 
undulata (Anodonta), Say ..cssseceessees * |} * while * seed lideke sate gapiearee 
undalate (Marcaritann), SAY <ccccesccccust 2.) © |amcslancsl- see am Wie lo ewcdiat coeelian BOO 
DNAGIEGUS CO NIG) SALON oscsvee'c cee vicculc oss adit Mise eee (Scion Bitad ABhae WScas2 * saree 
ventricosus (Unio), Bers puebiewsswees esl s ache (Re aie eis, Wa weil einen te aiehae cme ae * ain ote 
verruccsus (Unio), Barnes....... S wiela cots Wei] = mies Fy 1 wae weiss * sees 
Tota's seeeneeseeeesececeeccsscerseeas| 24 49 | 39 2 | 3 3 10 eeeeee 24 12 
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Anodonta edentula, Unio iris, Unio multiradiatus, and Unio 
rubiginosus are not to be considered as indigenous inhabitants of 
the Eastern drainage system, as they occur only near the bound- 
ary of the system and probably are immigrants from the 
St. Lawrence system. 

Unio fabalis can not be considered a normal inhabitant of the 
St. Lawrence system. Unio complanatus is doubtfully included 
in the Mississippi system. 

The most striking feature of the above table is the fact that 
no species is found in both the Eastern and Mississippi systems 
unless it is also found in the St. Lawrence system.- Of the fifty- 
four species considered only eight are confined to a single 
drainage system, and only five are not found in the St. Lawrence 
system. The presence of forty-nine of the fifty-four species in 
some part of the St. Lawrence system, together with the fact 
that forty-six of these forty-nine are found in one or both of the 
other two systems, may indicate that the St. Lawrence system 
was probably the place of origin of some of the species, or the 
route over which they migrated, or the center from which some 
species developed into eastern forms and others into western 
forms. 


lah ok Gal eal 


OF THE 


peeve 6ULcBOUT ANIST. 
1894, 


OS 


eee aN. 4 , 


To the Honorable the Regents of the University of the State of 
New York: 


GentTLEMEN.— I have the honor of communicating to you the 
following report, covering the time from September, 1893, to 
July, 1894. 

Specimens of plants for the State Herbarium have been col- 
lected by the Botanist in the counties of Albany, Clinton, Essex, 
Oneida, Rensselaer, Suffolk, Ulster and Washington. 

The number of species of which specimens have been added to 
the Herbarium is115, of which £4 were not previously represented 
therein. The species described as new are 10. A list of added 
species is marked A. 

Correspondents to the number of 11 have contributed specimens. 
Most of these specimens represent extra-limital species, but five 
species new to the State are represented by them and four new 
to science. A list of the contributors and of their contributions 
is marked B. 

A record of species not previously recognized as belonging to 
our flora, together with descriptions of new species, is marked C. 

Notes and observations on species already recorded will be 
found under D. 

The genus Carex is one of the largest, and at the same time one 
of the most distinct and most easily recognized, of all our plant 
genera. In the Flora of the State of New York, Dr. John Torrey 
records 91 species belonging to this genus. In 1881 the number 
of New York species had increased to 119. At the present time 
we have more than 130 species. Only 29 are recorded in the 
Manual that have not been found in our State, and six of these 
are introduced species and yet quite limited in theirrange. The 
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genus is a most interesting one to botanists who have acquired 
even a limited knowledge of it, but many pass it by as unworthy 
their attention or too full of difficulties to permit of the easy 
identification of the species. To many beginners in the study of 
botany these plants have been a kind of botanical bugbear. The 
difficulties attending their study seem to have been needlessly 
increased by defective descriptions, by a failure in some cases to 
detect the proper limits of species, and by throwing together and 
describing as one species forms that should be kept separate. In 
the last edition of the Manual there are many instances of the 
reduction of forms which in earlier years were considered 
good species by our most eminent botanists, so that they 
now stand as mere varieties to other related forms. Such 
a grouping of distinct forms seems to me to be opposed 
to that clear and accurate discrimination which the study 
of natural science ought to cultivate, and its tendency seems to 
be to encourage habits of careless observation and loose general- 
ization. Some carices, it is true, resemble each other closely, but 
so long as they have constant characteristic differences, even 
though these may be slight, it seems to me much better to recog- 
nize these differences and give them their just value in classifica- 
tion. And just here appears to be one cause for the absorbing 
interest with which the study of these plants is invested. The 
close observation and the nice discrimination requisite in distin- 
guishing closely allied species is most gratifying to an ardent 
student of nature intent on finding her hidden truths and solving 
her most intricate problems. And it is no mean accomplishment 
to be able to recognize accurately the characters that require the 
separation of closely related species of this genus. 

One species not recognized in the Manual has recently been 
detected by Dr. Howe, others that have hitherto been regarded 
as mere varieties are, I am confident, worthy of specific value, 
and still other forms that have not been recorded have occurred. 
Influenced by these facts, and having in view the large number 
of species that belong to our flora, it has seemed desirable to me 
to bring together i in one report the revised descriptions of all oo 
New York species and varieties of the genus Carex. 

This will facilitate the study of the carices of our State and 
give to New York botanists an additional incentive to the study 
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of these interesting plants. I deem myself fortunate in having 
enlisted the interest and the aid of Dr. E. C. Howe in this work. 
Dr. Howe has long made a special study of the carices and his 
thorough knowledge of our species eminently qualifies him to 
speak and write about them with authority. He has prepared 
the monograph of our species which is here submitted and 
marked E. 

In consequence of unexpected delay and difficulty in issuing 
the descriptions and illustrations of our edible and poisonous 
mushrooms in a separate publication, as was at first contemplated, 
it has been thought best to include them with other matter in the 
present report. The edition will be somewhat limited and may 


_ not be sufficient to supply the demand unless the issue of extra 


copies shall be authorized, but it will be better than a longer 
delay, and is apparently the best that can be done at present. 
This part of the Report is marked F. 

The specimens of fungi that were taken from the Herbarium 
and placed on exhibition at the World’s Fair in Chicago last 
year have been returned. None were lost, but owing to damp- 
ness a few were injured by mold. They are yet in the boxes in 
which they were returned, not having been removed because of 
the possibility that the New York State exhibits might be 
_ required for a permanent exhibit at home. 


Respectfully submitted. 


CHARLES H. PECK. 
Axpany, July 1, 1894. 
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(A.) 


ADDITIONS TO.THE HERBARIUM. 
New to the Herbarium. 


Aster longifolius Lam. 
Stachys palustris L. 

Carex littoralis Schw. 
Inocybe subtomentosa Pk. 
Cortinarius rimosus Pk. 
Gomphidius nigricans Pk. 
Hydnum scabripes Pk. 
Radulum molare Fr. 
Pyrenocheta collabens Pk. 
Vermiculare Hepaticee Pk. 


iv, Schcenoprasi Avwers. 
Spheropsis ulmicola LE. & E. 


Diplodia subtectoides Pk. 
Septoria centaureicola Brun. 

Ss. Divaricate EF. &E. 
Tolyposporium bullatum Schreet. 
Ovularia decipiens Sacc. 
Cylindrosporium Padi Karst. 
Cladosporium carpophilum Thum. 
Dendryphium nodulosum Sace. 
Coniothecium Rubi Pk. 
Spheerella rubina Pk. 

Diaporthe robusta Pk. 
Cucurbitaria Comptonie LE. & E. 


Not New to the Herbarium. 


Nasturtium officinale R. Br. 


Hypericum perforatum L. 
Rhus Toxicodendron L. 
Ailanthus glandulosus Desf. 
Vitis riparia Ma. 

Rosa blanda Azt. 

R. humilis Marsh. 

Pyrus arbutifolia L. 
Lonicera hirsuta Haton. 
Spireea salicifolia L. 

Sium cicutzfolium Gmel. 
Kupatorium perfoliatum L, 
Solidago cesia L. 


Ss Canadensis L. 

S. nemoralis Ait. 
Aster linariifolius Z. 

A. leevis L. 

A. ericoides L. 

A, multiflorus Att. 

A. diffusus A7zé. 

A. Tradescanti L. 

A. paniculatus Lam. 

A.  prenanthoides Muhl. 
A, -ppyniceus L. 

Bidens connata Muhl. 

B. cernua L. 
Xanthium Strumarium L. 
be Canadense Mill. 


Hieracium aurantiacum L. 
Verbascum Blattaria L. 


roto rd to oD 


Cuscuta Gronovii Willd. 
Sonchus arvensis L. 

S. oleraceus L. 

Ipomeea purpurea Lam. 
Callitriche verna L. 
Potamogeton Spirillus Tuckm. 
E. heterophyllus Schrad. 
Urtica gracilis Ait. 

Amaranthus retroflexus L. 

A. chlorostachys Willd. 
Polygonella articulata Meisn. 
Polygonum aviculare L. 
erectum LD. 
Douglassii Greene. 
Hydropiper L. 
lapathifolium L,. 
Muhlenbergii Wats. 
Virginianum L. 

; dumetorum L. 
Fraxinus Americana L. 
Hedeoma pulegioides Pers. 
Thymus Serpyllum L. 

Smilax herbacea L. 

Eleocharis acicularis R. Br. 
Carex varia Muhl. 

c: prasina Wahl. 

C. arctata Boott. 

C. aurea Nutt. 

Panicum capillare L. 

Agrostis perennans Tuckm. 
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Zizania aquatica L. 
Muhlenbergia sobolifera Trin. 
M. Mexicana Trin. 


MM. sylvatica T. & G. 


Avena sativa L. 


Sporobolus vaginzeflorus Vasey. 


Agropyrum caninum R. & G. 
Glyceria grandis Wats. 


G. nervata Trin. 
Hordeum vulgare L. 
H. distichum L. 


Lycopodium clavatum L. 
Tricholoma terreum Scheeff. 
Hebeloma Colvini Pk. 
Stereum sericeum Schw. 
Czeoma nitens Schw. 


Uromyces Desmodii Cke. 
Puccinia Convolvuli (Pers). 

r. graminis Pers. 
Ustilago neglecta Niessl. 
Urocystis Waldsteiniz Pk. 
Septoria Lobelize Pk. 

Ss. Dentarize Ph. 

Ss. Scrophulariz Pk. 
Cercospora clavata (Ger.). 
Plasmopara viticola (B. & C.). 
Taphrina rubrobrunnea (Pk.). 
Helvella crispa Fr. 

Leotia marcida Pers, 

L. circinans Pers. 
Diatrypella prominens (Howe). 


(B.) 


CONTRIBUTORS AND THEIR CONTRIBUTIONS. 
E. J. Durand, Ithaca, N. Y. 


Blephilia ciliata Raf. 


Wm. T. Davis, New Brighton, N. Y. 


Populus heterophylla L. 
Quercus Brittoni Davis.- 


Pinus inops A7té. 


E. W. D. Holway, Decorah, Iowa. 


Ravenelia Holwayi Diet. 


| Puccinia Cryptanthes D. & H. 


J. Dearness, London, Can. 


Calamintha acinos Benth. 
Armillaria mellea Vahl. 
Phoma paniculata HE. & D, 
Septoria Negundinis EL. & E. 
Rabenhorstia Tiliacese EF. & E. 


Hendersonia discosioides HL. & D. 
Strumella stagonosporioides EL. & E. 
Aschersonia carpinicola E. & D. 
Cylindrosporium Chrysanthemi £.&D. 


Cercospora Lespedezz FE. & D. 

07 Symphoricarpi EL. & LE. 
C. racemosa E. & M. 
Botrytis affinis E. & E. 
Didymospheria vagans E. & E. 
Lasiospheria striata EL. & LE. 
Teichospheria subcalva FE. & EF. 
Massariovalsa caudata EL. & #. 


A. P. Morgan, Preston, Ohio, 


Cladotrichum polysporum Cd. 
Sporotrichum mirabile B. & Br. 
_ Synthetospora electa Morg. 
Cylindrocladium scoparium Morg. 


Ophiocera Ohiense EZ. & E. 


Ceratostoma setigerum E. & EF. 
Hypoxylon Morgani EL. & EL. 

HB, albocinctum E. & E. 
Hypocrea tremellicola LK. & E. 


Wright Rives, od Uesempatniane D.C, 


Agaricus subrufescens Pk. 
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C. V. Piper, Pullman, Wash. 


AXcidium porosum Pk. 


ZK. Clematidis DC. 

AK. Hydrophylli Pk. 

At. Pentastemonis Sace. 
Uromyces Erythronii (DC.). 

U. Fabee (Pers.). 

U. Glycyrrhizz (Rabh.) 


Puccinia Caricis (Schum.). 
suaveolens (Pers.). 
Symphoricarpi Hark. 
congregata EL. & H. 
Galii Pers. 

Scirpi DO. 
Balsamorhize Pk. 
Circeeee Pers. 
Saxifragee Schlect. 
Troximontis Pk. 


Zizie E. & E. 
mirabilissima Pk. 
Chrysomyxa Ledi A. & S. 

C. Rhododendri (DC.) 
Calyptospora Goeppertiana Kuhn. 


rh yh bh PO by 


Coleosporium Solidaginis (Schw.), 


Melampsora Tremule Tul. 
Dasyscypha Gaultherize EF. & £. 
Rhytisma punctatum Fr. 

R. Salicis (Pers.). 
Coccomyces coronatus Schum. 
Phyllactinia suffulta (Reb.) 
Uncinula Salicis (DC.). 


McClatchiana D. & Hal. 


Ascochyta achlyicola FE. & E. 
Marsonia Veratri E. & E. 
Phyllosticta rhamnigena Sace. 
Septogleum Nuttallii Hark. 
Septoria Rubi West. 

Populi Desm. 
saccharina E. & E. 


(Enanthis EL. & E. 
alnifolia EF. & £. 


Megarrhize E. & E. 
cornicola Desm. 
circinata EF. & E. 
Symphoricarpi EL. & E. 
Brunelle E. & H. 
Rudbeckize E. & Hal. 
Magtouporteen hybridum FE. & E. 
Ramularia Philadelphi Sacc. 
Cercospora rosicola Pass. 

c. ribicola EF. & E. 

C. sambucina E. & K. 
Cylindrosporium Filipendule Thum. 
Peronospora ribicola Schreet. 
Physoderma Menyanthis De By. 
Physarum papaveraceum McB. 
Linospora Brunelle FE. & E. 
Spherella arbuticola Pk. 
Sphezrotheca Humuli DC. 
Microspheria Alni (DC.) 

M. Symphoricarpi Howe. 
Erysiphe Cichoreacearum DC. 


NN AM DM tT wn 


Arthur K. Harrison, Lebanon Springs, N. Y. 


Stachys palustris ZL. 
Thymus Serpyllum LZ. 
Potamogeton Spirillus Tuckm. 


Lycopodium clavatum L. 
Geaster limbatus Fr. 
Hymenocheta rubiginosa Lev. 


L. M. Underwood, Greencastle, Ind. 


Gyromitra brunnea Undw. 


K. C. Howe, M. D., Lansingburgh, N. Y. 


Carex deflexa Hornem. 
Cc. Emmonsii Dew. 
C. Pennsylvanica Lam, 


Carex sterilis Willd. 
C. crus-corvi Shutt. 
S. torta Boott. 


C. L. Shear, Alcove, N. Y. 


Pyrenochete collabens Pk. 
Diplodia subtectoides Pk. 


Ovularia decipiens Sace. 
Diaporthe robusta Pk. 
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(C.) 
SPECIES NOT BEFORE REPORTED. 
rf Carex littoralis Schw. 
Wet places near Islip, Long Island. May. 
, 


Volvaria Peckii Atk, n. sp. 


} Pileus thin, convex, glabrous, viscid, finely striate on the mar- 

gin, whitish; lamella rather close, thin, pale-flesh color; stem 
slightly aoe upward, glabrous, solid, whitish, with a loose, 
well-developed membranous volva at the base; spores even, 
‘subelliptical, .0003 to .0004 in. long, .0002 to .00024 ae) 
usually containing a single large nucleus. 

Pileus about 3 in. broad; stem 3 to 3.5 in. long, 3 to 4 lines 
thick. 

Decaying wood. Ithaca. Sept. G@. / Atkinson. 

This species differs from V. speciosa in its striate margin and 
smaller spores. It is probably very rare and but one specimen 
is known to be in existence. 


Inocybe subtomentosa 7. sp. 


Gregarious or subceespitose; pileus thin, dry, convex or plane, 
minutely hairy-tomentose, brownish-tawny ; lamellz thin, close, 
adnate, slightly emarginate, at first whitish, then tinged with 
yellowish green, finally brownish-tawny; stem short, solid, 
slightly silky-fibrillose, colored like or a little paler than the 
pileus, often with a conspicuous white mycelium at the base; 
spores subelliptical, .¢003 to .0004 in. long, .0002 to .00024 broad. 
Pileus 6 to 12 lines broad ; stem about J in. long, 1 line thick. 
Gravelly soil among fallen leaves Rouses Point. Sept. 

This species differs from J. tomentosa by its darker color, larger 
spores and the entire absence of an umbo. Its prominent 
features are its small size, minutely tomentose pileus and nearly 
niform brownish-tawny color when mature. The lamellze are 
usually whitish and minutely crenulate or beaded on the edge. 
The species appears to belong to the section Lacere, although 
the pileus scarcely shows any laceration, and even the tomentose 
hairiness is hardly noticeable except on close inspection. It is 
distinguished from J. jibrillosa by its solid merely fibrillose stem 

and by the absence of scales on the disk of the pileus. 
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Cortinarius rimosus 2. sp. 

Pileus fleshy, firm, convex or plane, glabrous, at first pale 
grayish violaceous, then tinged with reddish-brown, the surface 
cracking into appressed scales or becoming variously rimose, 
flesh whitish; lamelle rather broad, distant, subventricose, emar- 
ginate, violaceous when young, becoming brownish-ochraceous 
with age; stem equal or slightly thickened at the base, white 
and silky with the white veil, tinged with violaceous within; 
spores subelliptical, .0004 to .0005 in. long, .00024 to .00028 
broad, usually containing a single large nucleus. 

Pileus 2 to 4 in. broad; stem 1.5 to 8 in. long, 4 to 6 lines 
thick. 

Grassy ground in open places in thin woods. Westport. 
September. 

This species belongs to the subgenus Dermocybe. It is a 
rather large and stout plant and remarkable for the tendency of — 
the epidermis to crack in areas. The thin margin is often split. 
The species belongs to the same group as C. caninus and 
C. azureus, from both of which it differs in its rimose pileus and 
distant lamellz. The color of the young pileus is suggestive of 
that of Tricholoma personatum. 


Gomphidius nigricans 2. sp. 

Pileus convex or nearly plane, pale brownish-red, covered with | 

a tough gluten which becomes black in drying, flesh firm, 
whitish; lamelle distant, decurrent, some of them forked, white 
becoming smoky-brown, black in the dried plant; stem subequal, 
longer than the diameter of the pileus, glutinous, solid, at first — 
whitish especially at the top, soon blackish by the drying of the | 
gluten, whitish within, slightly tinged with red toward the base; _ 
spores oblong-fusoid, 0006 to .001 in. long, .00U24 to .0003 broad. | 
Pileus 1 to 2 in. broad; stem 1.5 to 2.5 in. long, 2 to 4 lines | 
thick. | 
Under pine trees. Westport. September. | 
This species is easily known by the blackening gluten which | 
smears both pileus and stem and even forms a veil by which the 
lamellae in the young plant are concealed. In the dried state 
the whole plant is black. 
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Hydnum scabripes x. sp. 

Pileus fleshy, firm, convex, glabrous, pinkish-gray, the decurved 
margin ex‘ending beyond the aculei, flesh white; aculei whitish 
or subcinereous, becoming ferruginous-brown, decurrent; stem 
stout, nearly equal, scabrous-dotted ; spores subglobose or irregu- 


lar, somewhat nodulose, colored, .0003 in. broad. 


Pileus 4 to 5 in. broad; stem 4 to 5 in. long, about 1 in. thick. 

Under hemlock trees, Zsuga Canadensis. Elizabethtown. 
September. 

The prominent characters of this species are its peculiar color 
and its scabrous or rough-dotted stem. 


Radulum molare /y. 

Dead bark of elm, Ulmus Americana. Cooperstown Junction. 
June. 

I have seen no description of this species which gives the spore 
characters. In our specimens the spores are naviculoid-elliptical, 
.0003 in, long, .00016 to .0002 broad. Sometimes the plant is 
effuso-reflexed, in which case the upper surface of the pileus is 
coarsely strigose or fibrous and somewhat resembles the pileus of 
Merulius tremellosus. 


Pyrenochaeta collabens 2. sp. 

Perithecia .014 to .018 in. broad, superficial, crowded or closely 
gregarious, submembranous, subglobose, often collapsing when 
old, the upper part sometimes falling away and leaving a cup- 
shaped base, black, the setze few, black, mostly near the base of 


the perithecia; spores narrowly elliptical, nearly colorless, .0003 


to .00045 in. long, .00016 to .0002 broad. 
Bark and wood of apple tree. Alcove. Octuber to January. 


C0. L. Shear. 


Vermicularia Hepaticee 2. sp. 

Perithecia minute, .003 to .00¢ in. broad, epiphyllous, furnished 
with black diverging setz which sometimes have one or two 
septa near the base; spores narrowly fusiform, slightly curved, 
acute at each end, .0007 to .0009 in. long, sometimes appearing 


to bespuriously septate in the middle. 


Dead spots on. leaves of /Tepatica acutiloba. 

Helderberg mountains. July. 

This fungus sometimes occurs in company with Protomyces 
fuscus. It is so small that it is scarcely visible to the naked eye. 
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Vermicularia Schcenoprasi Avers. 


Dead leaves of wild leek, Alliwm tricoceum. 
Pierrepont Manor. June. 


Spheropsis ulmicola £#. & £. 


Dead branches of elm, Ulmus Americana. Cooperstown 
Junction. June. 

In our specimens the perithecia are sometimes collected in 
clusters of two or three as in the genus Haplosporella, and they 
are erumpent and exposed, not covered by the epidermis. The 
spores are very pale, almost hyaline. But in other respects they 
agree well with the description of the typical form. 


Diplodia subtectoides x. sp. 


Perithecia small, numerous, erumpent, arranged in a some- 
what seriate manner or in short interrupted straight or flexuous 
lines ; spores obovate or elliptical, continuous or uniseptate, .0005 
to .0006 in. long, .00025 to .0003 broad. 

Dead bark of maple, Acer saccharinum. Alcove. November. 
Shear. 

This species may be separated from its near relative, D. subtecta, 
by its smaller spores, with simple ones often intermingled with 
those of normal form. 


Septoria centaureicola Grun. 

Living leaves of seedling plants of bluebottle, Centaurea 
Cyanus. Menands. November and December. 

In our specimens the spores are a little shorter and broader 
than the dimensions given in the description of the typical form. 
The plant is therefore designated Variety brevispora. Spores 
0012 to .0016 in. long, .00012 broad. _ 


Septoria Divaricate 2. dé #. 


Living or languishing leaves of divaricate phlox, Phlox dwart- 
cata. Pierrepont Manor. June. | 


Tolyposporium bullatum (Schrezt.) 


In the ovaries of barnyard grass, Panicum crus-galli var. 
muticum. Whitehall. September. 
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In our specimens only a few of the ovaries of a panicle are 
affected. These swell to an unusual size. They are green or 
— externally, and are filled with a mass of olive-brown 
spores collected in glomerules varying much in size and shape. 


Ovularia decipiens Sacc. 


Living or languishing leaves of buttercups, Ranunculus acris. 
Alcove. June and October. Shear. 


Cylindrosporium Padi Karst. 

Living leaves of cultivated plum, Prunus domestica. Helder- 
berg mountains. September. 

Some mycologists appear to have confused Septoria cerasina 
Peck, with this species, but the two are clearly distinct and may 
easily be separated at a glance. In WS. cerasina the spores ooze 
out in a gelatinous mass or in tendrils; in this species they form 
a white flocculent mass on the surface of the matrix as do other 
species of this genus. 


Cladosporium carpophilum 7’hum. d 

On peaches. Menands. August and September. The fungus 
forms small olive-green spots on the fruit. Sometimes these 
spots become confluent and form patches. They are often more 
numerous on one side of the peach than on the other, and the 
affected side fails to develop as rapidly as the other, giving the 
fruit a flattened or deformed appearance, and the flesh beneath 
the fungus is more tough and less succulent than the unaffected 
part. The fungus is, therefore, to > be classed among the injurious 


species. 
Dendryphium nodulosum Sace. 


Dead stems of bleeding heart, Dicentra spectabilis. Menands. 
April.  - 

The fungus bears some resemblance to Lelminthosporium 
imterseminatum, but is separable even by the naked eye, by 
reason of its more ferruginous color. 


Coniothecium Rubi x. sp 
Thinly effused, olive-green; spores coalescing in glomerules 
varving much in size and in the number of component spores or 
cells, separate spores .0006 to .0007 in. broad, glomerules about 


.0016 in. broad. ) 
15 
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Injured stems and branches of cultivated raspberry. Menands. 
April. 

The fungus is found in places where the epidermis has been 
broken or removed by the swaying of the plants in the wind and 
rubbing against each other. Numerous hyaline elliptical spores 
about .0003 in. long, .0002 broad, are intermingled with the 
larger spores of the species. 


Spherella rubina 2. sp. 


Perithecia minute, .007 to .009 in. broad, commonly gregarious, 
sometimes forming extended patches, submembranous, obscurely 
papillate, pertuse, subglobose or depressed, at first covered by 
the epidermis, becoming superficial when the epidermis falls 
away, black; asci cylindrical, subsessile, .003 to .0035 in. long, 
.00045 to .0005 broad; spores uniseriate or subbiseriate, oblong, 
obtuse, uniseptate, generally constricted in the middle, hyaline, 
0006 in. long, .0002+ to .0003 broad, the upper cell often a little 
larger than the lower. 

Stems of cultivated raspberries. Menands. April and May. 

This species is injurious to the plants it attacks. The affected 
plants either die from the disease or are so weakened by it that 
they are winter-killed wholly or in part. Generally the epider- 
mis is whitened over the patches of the fungus, but sometimes 
brown spots indicate the presence and location of the fungus. 
The mycelium consists of brown septate filaments. From Didy- 
mella applanata, which this fungus resembles in some respects, it — 
is separated by the absence of paraphyses. 


Diaporthe robusta x. sp. 


Pustules numerous, erumpent, surrounded by a black circum- 
scribing line and covered by a black crust; ostiola obscure or 
prominent and distinct; asci subfusiform, .003 to .0035 in. long, | 
.0006 broad in the widest part; spores crowded or biseriate, 
oblong-elliptical, obtuse, strongly constricted in the middle, .0005 
to .0007 in. long, .00025 to .0003 broad, each cell usually contasuinaay 
a single large nucleus. 

Bark of maple, Acer saccharinum and Acer dasycarpum | 
Gansevoort. Peck. Alcove. Shear. 

This species is allied to D. acerina, but is distinguished from it 
by the more numerous pustules, larger asci and larger, more 
obtuse and more strongly constricted spores. 
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Cucurbitaria Comptonie /. d # 


Dead stems of sweet fern, Comptonia asplenifolia. Coopers- 
town Junction. June. 


— 


(D.) 
REMARKS AND OBSERVATIONS. 
Hesperis matronalis L. 


This introduced plant is abundant along the Susquehanna 
river near Binghamton. W. WV. Clute. 


Rosa blanda Ait. 

The fruit of this species is described as globose. On the hills 
near Elizabethtown, specimens were found in which the fruit 
was pointed at the base and subpyriform. These were some- 
times intermingled with fruit of the normal form, even on the 
same plant. The stems of some of the plants were quite prickly 
toward the base. The species is manifestly quite variable, and 
in this case the variation is toward the western Rosa Say?. 


Eupatorium perfoliatum. 

A form of this plant occurs near Shokan, in which the flower 
heads are purplish. 

Aster cordifolius J. 

The white-rayed form occurs occasionally about Whitehall, 
also near Westport. 

Aster levis J. 

The prevailing form of this beautiful aster, about Whitehall, 
has all the leaves, except the two or three lower ones, very 
narrow and tapering from the base to the apex. They are from 
three to six lines broad and three to six inches long. | 


Aster paniculatus Zam. 


A form grows about Whitehall in which the stems and 
branches are slender and weak or half reclining, and the flower 
heads are more scattered than usual. 


Aster longifolius Zam. 


The plant reported under this name in the Thirty-fourth 
Rpeort proves to be another species, but what I now take to be 


~ 
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the true species was found along the Oswegatchie river above 
Cranberry lake and between Sternbergs and “The Plains.” It is 
a northern species, and will probably not be found as far south 
as the Catskill mountains. 


Aster ptarmicoides 7: & G. 
Rocky ledges east of Whitehall. September. 


Bidens connata MuAl. 

In the description of this species in the last edition of the 
Manual, “rays none” is given as one of the prominent characters 
of the species, and in the description given in Torrey’s Flora of 
New York, it is said that the rays are always wanting. Never- 
theless plants of this species having conspicuous ray flowers 
were found about Whitehall. Also Bidens cernua without rays 
is common there and in other places farther north. 


Senecio Robbinsii Oakes. 
Rocky cliffs east of Whitehall, in company with Aster 
ptarmicordes. 
Thymus Serpyllum JZ. 


Stephentown, Rensselaer county. A. A. Harrison. 


Stachys palustris J. 

Dry gravelly hillsides. Lebanon Springs. August. Harrison. 

This species, according to the botany and as indicated by the 
name, commonly grows in wet grounds. But in the locality 
mentioned it has been found only in patches on dry ground. 
The plants are small and starved in appearance, probably the 
resultof uncongenialsurroundings. The form previously referred 
to this species as variety aspera is now classed as a distinct species, 
and until now the typical form, or true S. palustris, has not been 
represented in the State Herbarium. 


Polygonum Douglassii (Greene. 

This plant grows in thin soil covering rocks on Cobble hill near 
Elizabethtown. It was first found near the summit, but it occurs 
also near the base. Its branches are usually rather long, slender 
and somewhat straggling, bent or crooked. It blossoms as late 
as September. The sepals are greenish or red. The fruit is 
drooping and drops easily. 
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Polygonum nodosum fers. 
Shore of Lake Champlain near Rouses Point. September. 


Potamogeton heterophyllus Schred. 


Both variety maximus and variety minimus are found in War- 
ner’s lake, near East Berne. The latter was in fruiting condition 
in September, but the former at the same time bore no fruit, 
although it had flower spikes. 


Panicum capillare JZ. var. flexile Gait. 
Rocky places near Whitehall. September. 


Muhlenbergia sobolifera Trin. 


This grass is found as far north as Whitehall, where it grows 
in dry soil about rocky cliffs. 


Lycopodium clavatum J. 


A singular sterile form of this clubmoss was found by Mr. 
Harrison near Lebanon Springs. The usual peduncles, instead 
of terminating in fruiting spikes, are excessively prolonged, some 
of them being 12 or 14 inches long, and they remain wholly 
sterile, no fruit spike developing. 


Tricholoma terreum Scheff. var. fragrans Peck. 


_ Near Ticonderoga, also near Elizabethtown. September. 

If this species was not very variable, the variety here noticed 
might easily be regarded as a distinct species. It has a decided 
farinaceous odor and flavor, the pileus becomes paler with age 
and the young moist flesh, which is brownish, fades to white 
when dry. The lamelle are rather thin, close and adnate, and 
the stem, in some forms at least, is solid and white. 


Hebeloma:Colvini Ps. var. velatum x. var. 


Scattered or cespitose; pileus convex, plane or even slightly 
depressed, brittle, obtuse or umbonate, adorned with a tomentose 
veil, which either disappears with age or persists and makes the 
pileus obscurely floccose-scaly or its margin silky or floccose ; 


 lamellz rather close, subventricose, adnexed ; stem equal, brittle, 


hollow, silky-fibrillose and often somewhat floccose-squamose 
toward the base, sometimes annulate with a thick, soft, cottony 
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ring ; spores subelliptical, even, .0004 to .0005 inch long, .00024 


to .0003 broad. 

Pileus 1 to 2.5 inches broad; stem 1.5 to 2.5 inches long, 2 to 
3 lines thick. 

Gravelly ground under cottonwood trees, Populus monilifera. 
Rouses Point. September. 

Three forms were found growing together. The first and 
most abundant has the mature pileus glabrous or slightly silky 
on the margin only; the second has the grayish or reddish-gray 
pileus adorned with appressed floccose scales; the third differs 
from the second only in the dark chestnut color of the pileus. 
The veil is grayish-white and when well developed it adheres 
partly in fragments to the margin of the pileus and partly as an 
annulus to the stem. The cavity of the stem is very small. A 
slight odor like that of radishes is perceptible. The species 
belongs to the section Indusiati. The variety differs from the 
type especially in its strongly developed veil. 


Poria attenuata Pk. var. subincarnata n. var. 


This differs from the typical form in the paler color of the 
pores. It grows on hemlock bark and forms small patches rarely 


more than one inch in diameter. Alcove. September. Shear. 


Septoria Cucurbitacearum Sace. 


A form of this fungus sometimes develops on the fruit of © 


squashes. It produces small orbicular whitish spots on which the 
perithecia develop. The epidermis on these spots sometimes 
ruptures in a stellate manner. Menands. November. 


Septoria Dentariz PA. var. arida x. var. 


Living leaves of Dentaria diphylla. Pierrepont Manor. June. 
Spots definite, arid, whitish. Otherwise like the type. 


(E.) 
NEW YORK SPECIES OF CAREX. 
By £. C. Howe, M. D. 


The object of the following monograph of the species of Carex | 
hitherto found in the State of New York is to aid young botan- 
ists in acquiring a knowledge of these interesting but too often | 


much neglected plants. It has been too much the custom to omit 
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the study of them until nearly every other genus has received 
attention. That beginners in the study of botany should distrust 
their ability to cope with these plants is not strange, since both 
teacher and text-book have sometimes warned them to “ beware 
of this extremely difficult genus, as none but the most experi- 
enced should approach it.” This should not be so. There 
certainly are difficulties to be encountered, but they are no more 
formidable than those with which we meet in other genera, such 
as Aster, Euphorbia and Aspidium. If we except two or three 
groups containing two or three species each, and certain allied 
forms which have been considered good species in one generation 
and mere varieties in another, and which are now considered 
species by one botanist and varieties by another, if we except 
these which are less than a dozen in number, there are no serious 
difficulties in the study of the carices. 

Specimens with mature fruit are desirable and even necessary 
for the satisfactory identification of species of this genus, for the 
descriptions are based upon such specimens, the fully developed 


spikes, perigynia and scales furnishing the most distinctive and 


reliable specific characters. The perigynia, or a few of them, 
should be removed from the rachis for study, for in this way 
their characters are more clearly seen. Ordinarily the achenia 


_ or seeds are neglected, but in some instances they furnish import- 


ant distinguishing characters, and will bea valuable aid toa 


_ beginner in deciding upon the identity of certain closely related 


species. OC. lupulina and C. lupuliformis are cases of this kind. 
In the descriptions that follow, the plan is to define the char- 


_ acters of each species fully, clearly and minutely without reference 
_ to its likeness to other species. This has been done even at the 
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risk of being thought unnecessarily repetitious. Measurements 
of the different parts of the plant have been freely given, and it 
is believed that in many instances they will be found a most 
satisfactory aid in the identification of the species. 

Varieties are compared with the typical form of the species. 


Carex L. 
Flowers of two kinds, one staminate, consisting of three sta- 


_ mens in the axil of a scale-like bract (scale), the other pistillate, 
consisting of a pistil terminating in two or three stigmas and 


forming in maturity a dry hard lenticular or triangular seed 
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(achenium) enclosed in a thin or membranous seed vessel (peri- 
gynium), which is also in the axil of a scale-like bract ; both kinds 
of flowers arranged in spikes which are staminate (sterile) when 
composed of staminate flowers, pistillate (fertile) when composed 
of pistillate flowers, and androgynous when composed of both 
kinds. The spikes may be either sessile or borne on a peduncle, 
and they are usually subtended by scale-like or foliaceous bracts. 
When both kinds occur on the same plant the inflorescence is 
moncecious, on different plants, dicecious. The stems or culms 
are triangular and solid; leaves three-ranked, narrow, linear or 
setaceous, often rough on the margins, clasping the stem at the 
base and forming a closed sheath around it. 
_ Perennial herbs growing chiefly in wet, moist or swampy 
places, and most of them perfecting their fruit in the first 
half of the summer season. They may be distinguished from 
the true grasses by their triangular solid stems, their closed 
sheaths and their seed being wholly and singly enclosed in a thin ~ 
seed vessel. 

For the sake of brevity the following characters have been 
employed :. 

The sign of degrees (°) stands for “foot” or “feet.” 

The sign of minutes (’) stands for “inch” or ‘ inches.” 

The sign of seconds (”) stands for “line” or “ lines.” 

The dash between two numbers stands for “to,” and with the 
numbers indicates the degree of variation in measurement. 


SYNOPSIS OF FHE GROUPS. 


A. Staminate and pistillate flowers in small globose or oblong 
androgynous spikelets placed one above the other and forming 
clusters or interrupted spikes or heads at the summit of the culm, 
or panicled heads (decompound) in 3, 4 and 5. Sometimes the 
lower spikelets in several species are branched. ANDROGYNEZ. 

* Stigmas 2; achenium lenticular. 

+ Spikelets staminate at the apex, pistillate below. 

Spikelets 2-5 flowered, capitate or ina short interrupted spike ; 
root-stock extensively creeping. 1-2. 

Spikelets in a close or open panicle or densely clustered in an 
interrupted spike 1'-4'’ long or more; perigynia blackish-brown or 
tawny. 3-5. 
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Spikelets contiguous above, separate below, or all contiguous, 
sometimes the lower ones compound; perigynia lanceolate, 
without a distinct margin, divergent. 6-7. 

Spikelets approximate above, separate below, or all contiguous, 
(capitate in 10); perigynia with a distinct margin, widely diver- 
gent or reflexed at maturity. 8-13. 

+ Spikelets staminate at the base, pistillate above. 

Spikelets 3-8, 3-5 flowered, the upper ones approximate or 
subdistinct, the lowest distinct or remote (capitate in 15), or 
12-30 flowered and disposed in an interrupted spike 14'—-24' 
long, selvery green and shining; perigynia spreading but not 
refleced. 14-17. 

Spikelets 3-8, the upper 2 or 3 approximate, separate below, 
or all contiguous (spikelet single in 18); perigynia slightly con- 
cave, widely divergent or refleced at maturity; plants bright green 
becoming yellowish. 18-21. 

Spikelets 3-15 or more, aggregated or approximate, or the upper 
contiguous and the lower separate (clustered in 31); perigynia 
concave, thin, mostly wide winged-margined, the tips erect or 
spreading, not reflewed. 22-31. 

+ Staminate and pistillate flowers variously situated ; spikelets 
often wholly sterile or wholly fertile. 382-34. 

*Stigmas 3; achenium triangular. ; 

Flowers borne in a short spike or head, staminate at the apex, 
pistillate below ; pistillate small, caducous, the staminate mostly 
conspicuous. 35-36. 

Pistillate scales green and leaf-like, persistent, the lowest as 
long as the spike; perigynia globular, with a long slender beak. 
37-39. 

B. Staminate and pistillate flowers disposed in separate spikes 
on the same culm or plant (monoecious), or on separate plants 
(dicecious), the former frequently androgynous.— Carrx proper. 

* Stigmas 2 (rarely 3); achenium lenticular. 

Plant diwcious. Sterile spike linear, 5” long or less; fertile 
spike 3"-5" long, densely flowered ; perigynia oblong, reflexed at 
maturity. 40. 

Sterile spikes 1-4, stalked or sessile; fertile spikes 2-5, erect or 
recurved, sessile or short stalked, densely or subdensely flowered ; 
perigynia with a short point or pointless; scales blachish-purple 
or reddish-brown, not awned. 41-46. 
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Fertile spikes 2’-4’ long, pendulous on stalks 1'-2’ in length or 
more; perigynia slightly turgid, scales light brown with long 
rough awns. 47-48. 

* Stigmas 3; achenium triangular. 

+ Perigynia biconvex, without a beak. 

Sterile spike single, (rarely 2 or 3) stalked; fertile spikes 2-4 
on filiform drooping peduncles, the upper approximate, the lower 
sometimes distant; perigynia with a minute point or pointless; 
scales blackish-purple or brown. 49-51. 

Spikes 2-5, thé upper half or more of the terminal one fertile, 
sterile below, the others fertile, sessile or short-stalked, erect, green 
or dark purple; perigynia smooth or pubescent. 52-54. 

+ Perigynia obtusely 3-angled, not compressed, mostly con- 
tracted at each end; obtuse or acutish at the apex. 

Sterile spike cylindrical, usually fertile at the apex; fertile 
spikes 2-5, linear or cylindrical, densely or loosely flowered, on 
drooping or suberect partly included peduncles (sessile or short- 
peduncled and mostly erect in 55); bracts leafy, wswally surpass- 
ing the culm; perigynia ovate-oblong or elliptical, nerved, con- 
tracted at each end, the apex entire or pointed and notched. 
55-58. | 

Sterile spike single (sometimes 2 or 3 ia 59), clavate, long- 
peduncled ; fertile spikes 2-4, sessile or stalked, erect, mostly dis- 
tant, or remote (the upper 2 approximate in 60); bracts shorter 
than the culm or about equaling it in 59 and 63; perigynia with 
a short terete beak in 61. 59-63. | 


Sterile spike short-stalked or. sessile; fertile spikes 2-5, cylin- 


drical or oblong, densely or subdensely flowered, the upper 1 or 2 
usually sessile at the base of the sterile spike, the others subdis- 
tant or the lowest remote, stalked and erect (all approximate in 
64); bracts leafy, longer than the culm, perigynia oblong, obovate, 
or ovate, nerved, without a beak. 64-67. 

+t Perigynia with a distinct beak. 

Sterile spike long or short-stalked ; fertile spikes loosely 2-8 
flowered, the upper 1 or 2 sessile near the base of the sterile spike, 
the others distant, sometimes remote, erect, subflexuose; peri- 
gynia densely striate-nerved, with a straight or oblique beak; 
leaves and bracts thin, bright or glaucous green. 68-69. 
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Sterile spike clavate or linear, sessile or stalked; fertile 2-5, 
usually the upper one or two sessile at the base of the sterile spike, 
the others scattered, the lowest often remote, all on short or 
long peduncles and erect, or sometimes the one or two lower 
ones spreading; densely or loosely flowered; bracts leafy, 
partly sheathing, mostly exceeding the culm; perigynia ovate, 
obovate or suboval, nerved, with a short, abruptly bent, or long 
tapering recurved bifid beak (the latter short and barely curved 
in 74; fruit easily detached. 70-74. 

tt Perigynia acutely angled. 

Sterile spike clavate, short or long-peduncled; fertile spikes 
3-5, mostly scattered on long filiform drooping or erect-spread- 
ing peduncles. Leaves narrow, three-veined. 75-76. 

Sterile spike clavate, stalked; fertile spikes 2-5, mostly distant 
on erect, partly or wholly included stalks, 3-8 flowered ; bracts as 
long as the sheaths or obsolete. Leaves 3’-12” wide or more, 
three-veined, (narrow and one-veined in 80). 77-80. 

++ Perigynia obtusely angled. 

Sterile spike linear, $” wide; fertile spikes small, erect or 


drooping ; bracts obsolete, or leafy and equaling their sheaths; 


perigynia minute, light or olive-brown. Leaves setaceous, or 
involute when old 81-82. 

Plant diecious. Fertile spike cylindrical, dark purple; peri- 
gynia ovate, densely pubescent. A mountain species. 83. 

Sterile spike clavate or linear, sessile or short-peduncled ; fertile 
spikes 1-5, the upper one or two near the sterile, the others sub- 
approximate or sometimes subdistant and the lowest remote, 
(umbellate in 8£), 3-10.densely or subloosely flowered, globose 
or short oblong, mostly sessile; perigynia subrotund, suboval, 
obovate or ovate, densely or lightly pubescent, with an abrupt 
bifid beak; bracts mostly scale-like, sometimes short leaf-like, 
(perigynia acutely angled in 93.) 84~-93. 

++ Perigynia slightly inflated. 

Sterile spike clavate or linear, stalked, often fertile at the 
apex; fertile spikes 2—4, straight or flexuose, cylindrical or sub- 
clavate, densely or loosely flowered; bracts leaf-like, the lowest 
sheathing, mostly exceeding the culm, (the upper ones setaceous 
in 98); perigynia three-angléd, ovate or spindle-shaped, with a 
long or short tapering beak. 94~98. 

++ Perigynia moderately inflated. 
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Sterile spikes 1-5, stalked or sessile; fertile spikes 2-5, cylin- 
drical or ovoid, densely flowered, approximate above and distant 
and remote below, short peduncled or sessile, erect or the lower 
sometimes long-peduncled and spreading; bracts shorter or 
longer than the culm ; perigynia ovoid or oblong-conical, nerved, 
densely hairy or smooth, with a short bidentate beak; mostly 
coriaceous in texture, (granular dotted and thin in 103). 99-106. 

Sterile spikes 1-5, stalked ; fertile spikes 2-5, cylindrical, densely 
or subdensely flowered, erect on short stalks or sessile; perigynia 
ovate lanceolate, smooth or hairy, with a long tapering deeply- 
cleft beak, the awn-like teeth mostly recurved; perigynia not 
refleced. 107-109. 

Sterile spike single; fertile spikes 2-4, cylindrical, on long 
drooping peduncles; perigynia narrowly lanceolate, with a long 
deeply-cleft beak, the awn-like teeth spreading or recurved; 
perigynia strongly reflexed at maturity. 110-111. 

++ Perigynia much inflated. 

Sterile spike solitary, (very rarely 2), stalked ; fertile spikes 
2-5, cylindrical, densely flowered, the upper 2 sessile or nearly 
so, ascending, the others subdistant, short-stalked and horizon- 
tally spreading or all separate on drooping peduncles, the lowest 
sometimes remote, 2’ long or more, 5’—6" wide; perigynia ovozd, 
nerved, with a long bifid beak, horizontally spreading at matu- 
rity, having a comose appearance. A mountain species (114) has 
1-3 straw-colored spikes, sessile, erect or ascending, 3” wide, with 
ascending perigynia. 112-114. 

Sterile spike long and sometimes long-peduncled ; fertile spikes 
13'-24' long, 9”-12” wide on stiff erect stalks or sessile; perigynia 
ventricose and stipitate, 6" in length or more. Spikes hop-like in 
aspect. 115-116. 

Sterile spike single (sometimes 2 in 122), stalked or sessile; fer- 
tile spikes 1-6, globular, ovoid or oblong, compactly or loosely 
flowered, the upper two sometimes contiguous, the others sep- 
arate, or all distant or remote, sessile or pedunculate, rigidly 
erect, bright or yellowish green; bracts with or without sheaths, 
mostly surpassing the culm; perigynia ovoid or lanceolate from 
an ovate base, or awl-shaped, nerved, smooth, with a long taper- 
ang bidentate, or short notched beak, horizontally spreading or 
reflexed at maturity. 117-125. 
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Spikes 1-4, rarely 5, the upper half or more of the terminal 
one fertile, sterile below, the others all fertile, cylindrical, 9’-12” 
long, 4’-6” wide, stalked, erect; perigynia with @ slender beak 
longer than the body, horizontally spreading when mature. 126. 

Sterile spikes 1-5, clavate or cylindrical, stalked, sometimes 
androgynous; fertile spikes 1-5, clustered or scattered, or the 
upper 2 approximate, the others subdistant or distant, peduncu- 
late or sessile, mostly erect or ascending (pendulous and loosely 
flowered in 133) the lowest sometimes spreading, densely flowered, 
frequently sterile at the apex, cylindrical or oblong; perigynia 
globular-ovoid or ovate-lanceolate, nerved or nerveless, mostly 
much-inflated and thin, straw-colored or tawny, ascending, widely 
divergent or reflexed, with a tapering bidentate beak, the latter 
needle shaped in 133. 127-133. 


DescripTIoNs OF Groups AND SPECIES. 

A. Staminate and pistillate flowers intermingled in small 
globular or oblong spikelets which form clusters, heads or spikes 
or are panicled in 3, 4 and 5. 

Stigmas 2; achenium lenticular. 

Spikelets staminate above, pistillate below. 

Inflorescence simple, both staminate and pistillate flowers 
found in the same spike or spikelets. 

Spikelets 2-6, 2-5 flowered, in a short interrupted spike, or 
aggregated in an ovoid head ; perigynia ovate, nerved, of a thick 
coriaceous texture, with a bitte entire or notched point; bracts 
scale-like, the lowest bristle pointed; rootstock extensively 
creeping. 

Culms slender, leafy at base; spikelets distant.... ... tenella, 

Culms rigid, naked; spikelets capitate............... chordorhiza. 


1. Carex tenella Schk. 


Stems 6’-18’ high, slender, erect or spreading, rough above; leaves 
about equaling the culm, }” wide or less, thin, slightly rough on the 
margins, the loosely tufted radical leaves longer, about 1” wide, 
suberect or spreading ; spike 3-1’ long; spikelets 2-4, separate, 


_ the lowest usually with a bristle-shaped bract 4’-1’ in length, 1-4 


flowered, the highest rarely 6-flowered; perigynia ovate or 


elliptical, subterete, 13” long, prominently finely nerved, the 
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apex tipped with a short entire point; scale ovate, acute or 
mucronate, thin, white, about one-half the length of the 
perigyuium. 

Readily distinguished by the naked or unprotected appearance 
of the well-rounded perigynia. : 

A small form occurs which is 4'-6' high, rather rigid, with 
3-5 spikelets and the bristle shaped bract of the lowest spikelet 
often wanting. 

Swamps and wet places. Notrare. June. 


&. Carex chordorhiza Lhrh. 

Stems 6-18’ high, erect, smooth, naked, or the prominent 
basal sheaths terminating in narrow blades 4’—1' in length ; leaf- 
stems branching and rooting at the base, springing from the 
large creeping rootstock, 3-5’ high; leaves variable in length, 
the lower 4-2’ long, those above, usually partly tufted, 3’-6’ in 
length, erect or spreading, 1” wide or less, flat or involute, rough ~ 
margined ; spikelets 3-5, aggregated in an ovoid head 3’—6” long, 
brown; perigynia elliptical-ovate, biconvex, nerved, 13” long, 
contracted into a short entire or notched beak about the length 
of the ovate,-acute brown scale; bracts scale-like and inconspicu- 
ous except the lowest which is sometimes short setaceous. 

Easily determined by its chord-like, extensively creeping 
rootstock. 

Sphagnous swamps and swampy shores of lakes and streams. 
Rare. July. Herkimer, Oneida and Seneca counties, and boggy 
margins of lakes in the North woods. Paine’s Catalogue. 


Inflorescence branched, the spikelets panicled or densely 
clustered. 


Perigynia biconvex, blackish, shining. ...........-.. 1 
Perigynia compressed-ovate, not shining............ vulpinoidea. 
1 Perigynia. ovate, stipitate PET. cee 1h ee ee ok cee teretiuscula. 
1. Perigynia obovate, ‘sessile: (3522 Dad ones See decomposita. 


3. Carex teretiuscula Good. 

Stems 18’-30' high, slender, erect, obtusely angled, rough near 
the spike; leaves usually shorter than the culm, 1’-13” wide, 
somewhat involute when dry, rough on the edges; spike 
panicled, 1’-2' long, brown; spikelets small, crowded on short 
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appressed branches, or the 2 lower sometimes distinct; bracts 
scale-like, acuminate, the lowest bristle pointed ; perigynia stipi- 
tate, somewhat thick and corky, ovate, faintly nerved at the 
truncate base, dark-brown and shining, tapering above into a 
slender, bifid, greenish beak, nearly covered by the ovate acute 
brown scale. 

The small, short-stalked, ovate, acuminate, shining perigynia, 
as*well as the short, appressed branches of the narrow panicle 
distinguish this species. Not rare in swampy fields. June. 

Var. ramosa Boott. Head longer and somewhat nodding, 
spikelets compound, sometimes on appressed branches, looser or 
more scattered. Albany county. 


4. Carex decomposita Muwhi. 


Stems 20'-36’ high, flaccid, erect or spreading, smooth ; leaves 
exceeding the culm, stiff, channeled below, 2’-3” wide, rough- 
margined, filiform at the end; spike decompound, 2-5’ long, 
dark or sometimes blackish-brown’ when mature; spikelets 
numerous on spreading branches, the lower of which are distinct 
or sometimes separated 1’-1’ or more and 1’—2’ long, those above 
shorter and less distant, gradually tapering to the dense apéx; 
bracts of the long branches green and filiform, the others scale- 
like and awn-pointed; perigynia sessile, thick, corky, rounded or 
obovate, biconvex, nerved on both sides, dark-brown and shining, 
abruptly contracted into a short bifid beak; scale thin, ovate, 
pointed or cuspidate, tawny or brownish. 

This species differs from others of ‘similar growth in its thick, 
nearly round stem, in its stiff, long, slender-pointed leaves, and 
especially in its panicled spikelets. 

Swamps. July. Very rare or local. Yates and Seneca 
counties. Paine’s Catalogue. 


5. Carex vulpinoidea We. 


Stems 13°-24° high, firm and erect, acutely angled and rough 
above the smooth terete base; leaves rough-margined, 14’—2’ 
wide, slender-pointed and often surpassing the culm ; spike 3’-4’ 
long, dull brown or sometimes with a {tinge of green; spikelets 
clustered on branches 3’—9" long,-usually densely aggregated 
above, in the lower half the clusters are mostly 3’-6’ apart; 
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bracts prominent, bristle-form or the lower filiform and sometimes 
exceeding theculm; perigynia ovate-acuminate or ovate-lanceolate, 
flat beneath, 2-3 nerved above, contracted into a narrow bifid 
rough-margined beak, about as long as the ovate awn-pointed 
scale, widely divergent at maturity. 

A coarse, homely species, somewhat variable, but the main 
characters are too manifest to be confounded with any other 
species. 

Common in swamps, ditches and fields. June. 


Inflorescence simple or the lower spikelets sometimes branched; 
perigyna plano convex, stipitate, thin, spongy at the base, 
marginless. 


Spikes brown, perigynia compressed-ovate........... alopecoidea. 
Spikes green, perigynia teretish-lanceolate ........... stipata, 


6. Carex stipata Wuhl. 


Stems 14°-3° high, erect, flaccid, the acute angles rough above 
the middle; leaves about as long as the culm, 14$"-23” wide, 
smooth, rough-margined ; spikes 1’—3’ long or more, light green ; 
spikelets 6-15, ovoid or oblong, contiguous above, the lower sepa- 
rate and sometimes branched, the lowest often 4-1’ in length; 
bracts bristle-form and inconspicuous or the lowest 4-1’ long; 
perigynia subterete, lanceolate, prominently nerved, 2” long, 
tapering from a stalked truncate base into a slender rough-mar- 
gined bifid beak twice longer than the body, widely diverging 
at maturity; scale lanceolate, thin, ight brown, about one-half 
the length of the perigynium. 

Very easily determined by the fruit, or by the color and bristly 
appearance of the spikes. 

Everywhere common in swampy fields. June. 

Var. crassicurta Peck n. var. Spikelets 7-12, aggregated in an 
ovoid or oblong head 9’-12’ long, the perigynia horizontally 
spreading or somewhat deflexed at the base, giving the spike 
an unusually bristly appearance. This well-marked variety is 
of a deeper green, and has a more rigid aspect than the type, 
whereby it may be readily recognized. 

Var. subsecuta Peck n. var. Spikes 24’-34' long; spikelets 
9-12, globular, or the lower short-oblong, all conspicuously dis- 
tinct, pale green, mostly smaller than the type, but otherwise 
agreeing with it. 
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7. Carex alopecoidea Zuckm. 


Stems 18’-30' high, erect, acutely angled, flaccid, rough on the 
angles above; leaves about the length of the culm, erect-spread- 
ing, 14’—24” wide, rough beneath and on the margins; spike 4’—14’ 
long, brown; spikelets 6-10, mostly aggregated, or the lower 2 
or 3 sometimes distinct, the lowest sometimes with a few-flowered 
branch, ovoid or oblong, 24”—3” long ; bracts bristle-shaped, the 
1 or 2 lower }'-1’ in length; perigynia compressed-ovate, stalked 
and truncate or subcordate at the base, obscurely nerved on the 
upper surface, tapering into a flat rough-margined bifid beak, 
more or less divergent at maturity; scale ovate, acute or cuspi- 
date, brown with whitish margins above the middle, nearly 
covering the brown, or sometimes greenish, perigynium. 

Distinguished by its brown spike and compressed, stalked, 
obscurely nerved fruit. Not common. Mostly in the central 
and western part of the State; rare in the eastern part. June, 
July. 

Spikelets more or less aggregated, light or deep green (brown- 
’ ish in 18 when mature); perigynia compressed, sessile, distinctly 
margined. 


MOE UNS MIS, aisles ais s widslove's bi aileciabie oc 1 
eaves lene CAT DWIME . ils eile ek wadad ease eee 2 
Prepucclets distinct below .0.. 66sec cee ce sceeeeee sparganioldes. 
1 Spikelets contiguous or aggregated ............... cephaloidea. 
2 Spikelets densely aggregated in an ovoid head... cephalophora. 

2 Spikelets contiguous in an oblong head or approx- 
imate BUOVe, Gistinet) DElOW ...55.5)6 6 aise) cic cee ee 3 
8 Perigynia orbicular-ovate........... Me igh oP aie elete Muhlenbergii. 
® Perigynia ovate-lanceolate..........0c cc censeneece ny 
4 Beak of perigynia rough-margined . .......... rosea. 
4 Beak of perigynia smooth ........,....cceecsoes retroflexa. 


8. Carex sparganioides Muhil. 

Stems 18’-36' high, erect, robust, smooth, except near the top; 
leaves numerous, light green, smooth except on the edges, 2’—4” 
wide, shorter or longer than the culm, the longest with filiform 
extremities; spikes 23'—6' long, strict; spikelets 5-12, the 3 or 4 
upper globose, aggregated, the others more or less oblong, }’—1’ 

17 
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apart, the 2 or 3 lower 4’-8” in length, 24’-3” thick, sometimes 
branched, slightly spreading on the straight or flexuose rachis; 
bracts bristle-shaped, inconspicuous; perigynia 14” long, broadly 
ovate, margined, nerveless, tapering or contracted into a short 
rough-edged, bidentate beak, usually divergent but not reflexed 
at maturity; scale thin, white, ovate, acute or cuspidate, about 
one-half as long as the perigynium. 

A reduced form, 18’-20' high, with closer spikelets, usually 
occurring in glades and on shaded rocky banks, is Var. minor 
Loott. This robust, handsome species is readily known by its 
ample graceful foliage and large strict spikes. | 
, Common in rich soil about woods and in copses. June, July. 


9. Carex cephaloidea Dew. 

Stems 2°-3° high, slender, erect or weak and somewhat spread- 
ing, flaccid, the upper half rough on the angles, smooth below; 
leaves shorter than the culm, 2”-3" wide, thin, smooth, rough- 
margined, dark green; spikes $’-1’ in length, rarely capitate; 
spikelets 4-7, globose, contiguous, the two lower sometimes dis- 
tinct or 2” apart, 23” long and broad, ascending; bracts incon- 
spicuous; perigynia 14” long or more, nerveless, dark green, soft, 
ovate-lanceolate, tapering into a flat, rough-edged, bidentate 
beak, spreading at maturity ; scale thin, white, short-ovate, blunt, 
mucronate, about half as long as the perigynium; achenium 
obovate ; style slightly enlarged at base. 

Moist or swampy places, mostly in woods or copses. June, 
July. | 

In the eastern part of the State this species is less common. 
than the preceding one to which it has sometimes been added as 
a variety, but from which it is easily separated by its spikelets 
being collected in an oblong head. From C. Muhlenbergii it is 
distinguished especially by its broader leaves. 


10. Carex cephalophora Muhi. 


Stems 10’-30' high, stiff, erect, smooth or a little rough near the 
head, often branched at base asif stoloniferous; leaves rather stiff, 
the longest sometimes exceeding the culm, gradually tapering to a 
setaceous point, 1"-14” wide, smooth or the margins slightly rough; 
spike capitate, ovate or short oblong, 3’—9" long, pale green ; 
spikelets 4-6, globose, densely aggregated, spreading; bracts 
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setaceous, 3’—6" long, the upper mostly concealed by the crowded 
spikelets; perigynia 14” long, firm, sometimes faintly nerved 
near the distinct margin, round-ovate, tapering into a short, 
rough-edged, bidentate beak, widely spreading at maturity ; 
scale white, thin, ovate, with a rough-awned point, a little smaller 
than the perigynium; achenium round-ovate, the short style with 
a conic base. 

This is one of our commonest species and can not be con- 
founded with any other. It grows in open fields and in and 
about woods and copses. June. 

From forms of OC. Muhlenbergii, which sometimes approach it 
in the shape and size of the head, it is easily separated by its 
smaller perigynia. 


11. Carex Muhlenbergii Schk. 
Stems 15’-30’ high, firm, erect, triangular, rough on the angles 
near the head, smooth below ; leaves shorter than the culm, 14”’—2’ 
wide, open, flat, or sometimes slightly involute, smooth except on 


_ the margins, the ends slender and setaceous; spike }’—-14’ in 


length, 3” broad or more, green; spikelets 4—9, globose, contigu- 
ous, 2’-3" long, spreading or the 3 upper erect; bracts bristle- 
shaped, conspicuous, 3’-6” long; perigynia 1}$’—2” long, firm, 
broadly round-ovate, strongly nerved on both sides, terminating 
in a short, rough-margined, bidentate beak, spreading but not 
reflexed ; scale ovate, pointed or rough-awned, about as long as 
the perigynium; achenium round-ovate, the short style with a 
conical base. 3 

Common; growing in a variety of soil, but especially in light 
sandy or sterile places. In some forms the head is ovate, resem- 
bling that of the preceding species. June. 

Var. enervis /oott. Differs from the type in its slender, 
spreading, sometimes reclining stems, its soft leaves 1” wide, and 
its shorter spike and fewer-flowered spikelets, its smaller, less firm, 
exactly ovate, nerveless perigynia, the scale thin, mostly smooth- 
pointed or mucronate. This slender form is, perhaps, peculiar 
to south-eastern New York (Westchester county), where it 
inhabits open and slightly shaded grounds. The form which 
differs from the type only in its nerveless perigynia (Gray’s Man.) 
occurs farther north. Rensselaer county. 
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12. Carex rosea Schk. 


Stems usually clustered, 1°-2° high, slender, erect, smooth; 
leaves shorter or longer than the culm, 4’—1’ wide, smooth, rough- 
margined ; spikes 1'-1?' long, green; spikelets 4-6, ‘globose, the 
2 or 3 upper contiguous, the others 2”—9” apart, 5-12 flowered ; 
bracts bristle-shaped or filiform,extending from an ovoid or 
deltoid base 4-23’ ; perigynia lanceolate, thin, nerveless, gradually 
tapering to a flat rough-edged bidentate beak, twice longer than 
the broad blunt thin white scale; achenium ovate, apiculate. 

The base of the beak above is usually clearly defined by an 
abrupt depression of the perigynium. The fruit is strongly diver-. 
gent or reflexed at maturity. 

Very common and variable. Woods and open places. June. 

Var. radiata Dew. Culms almost capillary, 6-12’ high, the 
leaves often longer, 4’-1” wide, the spikelets 2-4 flowered, the 
1 or 2 lower often distant, each subtended by a filiform bract 
exceeding the culm; perigynia oval-lanceolate, erect or spreading ; 
scale broadly ovate, cbtuse or acutish, sometimes mucronate. 

Var. minor Loott. This differs from the last in its larger and 
longer culms, and its erect or ascending perigynia, their scales 
ovate, acute or mucronate, or sometimes rough-cuspidate. 

Var. pusilla Peck, n. var. Stems 3'-8' high, stiff, smooth; 
leaves a little longer than the culm, 3” wide, rough-margined ; 
spikelets 2-4, the upper 2 contiguous, the others }’ apart, the 
lowest usually with a setaceous bract 4-1’ long, 3-9 flowered ; 
perigynia cvate-oblong, about «ne-third longer than the ovate 
obtuse or acutish scale, divergent but not reflexed. 

Var. staminata Peck, n. var. Stems 15-20’ high, slender and 
somewhat spreading; leaves $’—?” wide; spikelets 1-5 flowered, 
each with the staminate portion conspicuous and persistent, the 
mature perigynia horizontally spreading or reflexed. 


13. Carex retrofiexa Wuhil. 


Stems tufted, 6-18’ high, firm, erect, smooth; leaves mostly 
shorter than the culm, $”-1” wide, smooth, rough-margined; spikes © 
4”-10" or more in length, light green, becoming brown when 
mature; spikelets 3-8, globose, 3-9 flowered, the upper con- 
tiguous, the 1 or 2 lower sometimes 2’-3’ apart, the lowest with 
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a setaceous or filiform bract 3’—24' long; perigynia ovate-acumi- 
nate or lanceolate, with a thick, spongy base, nerveless, tapering 
into asmooth-margined bifid beak, a little longer than the ovate 
obtuse or pointed brown scale, reflexed at maturity; achenium 
broadly ovate, apiculate. 

Separated from the last by its more rigid culms, its more aggre- 
gate spikelets, and by its smooth-beaked fruit. 

Open woods and fields. Infrequent. ‘June. It occurs chiefly 
in the southern central and western parts of the State. It is rare 
or wanting in the northern and eastern parts. 


Spikelets pistillate above, staminate at the base. 


Leaves mostly narrow, soft and spreading, shorter than the 
culm; spikelets 3-8, approximate or more or less distant, 
(capitate in 15), silvery-green; perigynia plano-convex, ovate, 
somewhat coriaceous or thickened at the base, turning silvery or 
brownish when mature; bracts scale-like or bristleform. 


Spikelets commonly 10-30-flowered or more ..... -...  Ganescens. 
Spikelets commonly 2-5-flowered..............0000. 1 
1 Spikelets aggregated in a dense head. ........ ..es. tenuiflora. 
Poemieeiets NOL Aperesated... i... 2... ss ecces aeeeees 2 
EOS Goo trisperma. 
NE a es [rr Deweyana. 


14. Carex trisperma Dew. 


Stems 1°-2° high, very slender, spreading, sometimes prostrate, 
smooth; leaves shorter than the culm, about 4” wide, smooth 
except the margins, flat, soft and thin; spikelets 2-3, the 2 upper 
4/-1' apart or all 1'—23’ distant, the lower with filiform bracts 
4-24’ long, the highest sometimes with a setaceous bract 3’—5’ in 
length, 2-4 flowered; perigynia oblong-ovate, prominently finely 
nerved on both sides, thick or coriaceous, suberect, terminating 
in a short entire beak; scale oblong-ovate, pointed or obtusish, 
usually shorter than the perigynium, achenium elliptical, the base 
tapering. 

Swamps and wet plaves. Common. June, July. 

A form is sometimes found in sphagnous swamps with almost 
filiform leaves. 
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15. Carex tenuiflora Wahi. 


Stems 6-18’ high, slender or capillary, erect or spreading, 
mostly naked, smooth; leaves smooth, flat and involute, 4’-1" 
wide, usually shorter than the culm ; spike capitate, silvery-green, 
becoming whitish at maturity; spikelets 2-4, 3-5 flowered, 
aggregated in an ovoid head, or rarely the lowest 2’—3” distant ; 
bracts bristle-form, mostly shorter than the spike; perigynia 
ovate oblong, thick, nerved, light-brown, beakless, nearly covered 
by the ovate-oblong whitish scale. 

Stems tufted and branched at base, the shortest often firm and 
erect, the longest flexile. 

The silvery-green spikelets collected in a head distinguish this 
very rare or local species. It has been reported from Oneida and 
St. Lawrence counties. June. 


16. Carex Deweyana Schw. 


Stems 1°-2° high, slender, erect or diffuse, smooth; leaves 
numerous, smooth, slightly rough-edged, 1’-14” wide, shorter 
than the culm, pale green becoming yellowish with age; spikes 
9’-9' long, flexuous; spikelets 2-4, the 2 or 3 upper ones approxi- 
mate, the lowest distant or subdistant, 2-6 flowered, silvery- 
green; bracts bristle-shaped or filiform, the 2 lower sometimes 
exceeding the culm; perigynia oblong-ovate, acuminate, obscurely 
nerved, thin, 2” long, with a long, rough-margined, bidentate 
beak; scale thin, whitish, oblong-acuminate or rough awned, as 
long as the perigynium. 

Woods and open places. Common. June. | 

Easily recognized by the somewhat bristly aspect of the soft 
silvery spikelets and the somewhat drooping or flexuous character 
of the spike. 


17. Carex canescens WL. 


Stems 15’-30' high, erect, rough above the middle; leaves 
glaucous, smooth, the margins rough, 1-13" wide, the extremities 
filiform, shorter than the culm, or the radical ones sometimes 
exceeding it; spikes 1}’-3’ long; spikelets 4-8, densely 10 to 30 
flowered, ovoid or globose, the 2 or 3 upper ones approximate, 
the others 3’—12’ apart, all more or less contracted at the base, 
silvery-green; bracts scale-like, sometimes with a bristle-shaped 
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prolongation, or the lowest setaceous or leaf-like; perigynia 
ovate, nerved at the base, minutely punctate, whitish, tapering 
into a short bifid or entire beak, divergent at maturity, a little 
longer than the ovate, acute or obtuse scale; achenium elliptical. 

Swamps and low wet places. Very common. May, June. 

Readily determined by its silvery spikes and glaucous-green foli- 
age. Small, slender forms with fewer flowered spikelets, but 
glaucous foliage approach the following variety. A form occurs 
jn Suffolk county in which the terminal spikelet is wholly stami- 
nate or bears but few perigynia. 

Var. vulgaris Bailey. Differs from the type in its more slender, 
erect, or diffuse stems; its narrower, green, not glaucous, leaves ; 
its fewer and smaller spikelets, with fewer flowers, and in its 
green, horizontally-spreading perigynia with more pronounced 
beaks and shorter scales. 

Var. alpicola Wahl. Stems 6’-15’ high, firm, erect or spreading ; 
leaves green, 1” wide; spikelets 3-5, globular, 6-15 flowered, the 
lowest sometimes with a filiform bract 2’-24’ long, sometimes the 
next above with a bristle-shaped bract 3’ or more in length; 
perigynia green with brown spots or tawny; otherwise as in the 
preceding. ‘A lowland form has capillary stems 15’—20' high, 
leaves $4” wide or less; perigynia green slightly dashed with 
brown. 


Spikelets 3-8 (single in 13) ovoid or oblong, approximate above, 
interrupted below, or all scattered; perigynia slightly concave, 
rough or smooth-margined, nerved or nerveless, usually strongly 
reflexed at maturity; bracts bristle-fform or rarely the lowest 
leaf-like. Plants rather rigid, green, often becoming yellowish 
with age. In all the species of this group the terminal spikelet 
appears to be stalked, the lower part being much contracted and 
clothed with the scales of the staminate flowers. 


ROR Se INME Loa 6 oo nd ha wine aes eases pate 1 

Perigynia ovate or ovate-lanceolate, large ............... 2 

1 Spikelets scattered; perigynia with a short smooth beak... — seorsa. 
1 Spikelets contiguous or approximate, perigynia rough- 

2s oI AS bared eau IoC? ole OA da fale Aen ga Mele Ba interior. 


2 Spikelet single, sometimes wholly fertile or wholly sterile, _exilis. 
2 Spikelets approximate or scattered.............. 0005 sterilis. 
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18. Carex exilis Dew. 


Stems 1°-2° high, firm, erect or suberect, rough above; leaves 
involute, stiff, smooth, as long as the culm, or much shorter; 
spikes densely flowered, cylindrical or short oblong, contracted 
at the base by the numerous scales of the staminate flowers, 
sometimes wholly staminate or wholly pistillate, 4’'-1’ long, light 
brown ; perigynia ovate-lanceolate, few-nerved above, spreading, 
tapering to a flat, rough-margined bidentate beak, a little longer 
than the ovate-lanceolate scale. 

Cold swamps in the northern and eastern parts of the State; 
also on Long Island. Rare. June, July. 

This is a very distinct and easily recognized species. Some- 
times an additional spike or two may develop at the base of the 
usual one. 

19. Carex sterilis Willd. 


Stems 15'-30' high, firm, erect, rough above; leaves rough on 
the edges, longer or shorter than the culm, 1’—2” broad, some- 
times involute above; spike 4'-14’ long, strict or flexuous, 
yellowish-green or tawny; spikelets 3-6, globose, x’—3’ in 
length and thickness, 14’-3" apart, or the upper 2 or 8 
contiguous, the terminal contracted below and _ stalk-like 
from the several staminate scales, or sometimes all staminate 
or again each spikelet partly or wholly sterile; bracts scale-like 
or bristleform, the latter 4’-1’ in length; perigynia variable, 
ovate or evenly lanceolate, subcordate, one or both surfaces 
nerved, contracted into a short or long, narrow, rough-mar- 
gined, sharply toothed beak, widely divergent at maturity; 
scale ovate, obtuse or acute, whitish or brown, shorter than the 
perigynium ; achenium ovate. 

Culms with a single sterile spike frequently occur, and more 
rarely with the lower half of the spike fertile. The perigynia 
are mostly thin, but sometimes spongy at the base, strongly 
divergent at maturity, their bristling tips occasionally bent or 
deflexed. 

Swamps and wet places. Very common. May, June. 

Var. excelsior Larley. Differs from the type in its taller, more 
slender culms, mostly 2°-24° high; its larger, greener, more 
scattered spikelets, 3’-4” long; its larger perigynia prominently 
nerved on both sides, and in its oblong-ovate, acute or pointed 
scale. 
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This and the following varieties constitute the species 
O. stellulata Z. of Gray’s Man., 5th ed. 

Common in swamps and wet meadows. 

Var. cephalantha Bailey. Resembles the last, but has stouter, 
stiffer culms, 1°-2° high; spikes 14’—2' long ; spikelets 5-8, 15-30 
flowered, 3’-4’ long, aggregated or approximate, sometimes 
becoming yellowish with age; perigynia horizontally spreading 
at maturity. 

Long Island. May, June. 

Var. zquidistans Peck n. var. Stems 12’-30' high, rough, stout, 
or rarely slender; spikes 13’-23' long; spikelets 4-6, 15-30 
flowered, globular or oblong, 3’—6” apart; perigynia horizontally 


_ spreading, usually the lower ones deflexed. 


£ 
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Wet places. Oneida and Essex counties. June. July. 

Var. angustata Bailey. Stems 3’-12' high, very slender, wiry, 
erect, the setaceous or flat leaves less than 4” wide; the 2—4 
spikelets 2’-3" apart, 2-6 flowered, the terminal erect or oblique ; 
perigynia lanceolate, nerved, tapering into a long, slender bifid 
beak much longer than the scale. Easily recognized by its 
spikelets. (C. stellulata var. angustata Carey). 

In swamps and wet meadows. Infrequent except in the north- 


ern part of the State where it is common in swamps and wet places. 


June, July. 
20. Carex interior Bailey. 


Stems 8’—20' high, erect, rough near the spike; leaves mostly 
shorter than the culm, 4’-1” wide, sometimes involute when dry; 
spikes 3’—6" in length, greenish brown; spikelets 2-4, contiguous, 
or 2”—3" distant, the terminal one plainly staminate at the base, 
4-10 flowered, a little divergent at maturity; bracts scale-like 
or bristleform ; perigynia widely spreading, small, ovate, nerved 
on the upper side, thick and spongy at the round or subcordate 
base, #’-1” long, contracted intoa slender rough-margined bifid 
beak, longer than the ovate, acute or obtuse brown white- 
margined scale. 

Swamps and wet places. Common in the central counties of 


_ the State. June. 


Var. capillacea Bazley. Slender, 6-16’ high, stems and 
leaves capillary; “perigynia broader and more conspicuously 
nerved on both sides.” In our specimens the two lower spike- 
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lets are often 3’—4" apart, the perigynia nerveless or obscurely 
nerved on the upper surface only, and widely divergent at matur- 
ity, agreeing with a form occurring in West Albany and Junius, 
having slightly wider leaves (}” wide or less) which connects 
the variety and the type. 

Low grounds along streams and shores. Long Island. May, 
June. 

21. Carex seorsa Howe. 

Stems 1°-2° high, slender, erect, smooth; leaves mostly a 
little shorter than the culm, 1’-13” wide, rough-margined ; spike 
1’-24’ long, erect, green; spikelets 4-6, 6-20 flowered, globular 
or oblong, 2’-?3" long, the upper two approximate, the others. 
scattered, the lowest $’-1’ distant from the next above, usually 
subtended by a bristle form bract, rarely by a leafy one 14’ long; 
the terminal spikelet pistillate at the apex, rarely wholly stami- 
nate; perigynia small, broadly ovate, nerved on both sides, 
contracted into a short, smooth-margined, bifid beak, much > 
longer than the green and brown white-margined subacute scale. 

Swampy woods and groves. May,June. Lansingburgh, Rens- 
selaer county. JZowe. East Islip, Suffolk county, and near 
Rome, Oneida county. Peck. 

This species grows in tufts and is separated from C. interior 
by its taller, stouter culms, its longer spikes, more numerous and 
more scattered spikelets, and by its smooth-beaked perigynia. 


Spikelets 2-15 or more, approximate or more or less aggregated, 
ovate, obovoid, globular or clavate, sessile, erect or spreading, 
green, fulvous or silvery-green, whitish or tawny; perigynia 
concavo-convex, ovate, obovate or lanceolate, mostly nerved, 
prominently wing-margined, with a flat mostly rough-margined 
bifid beak. 


Perigynia ovate-lanceolate, narrowly winged....... mirabilis, 
Perigynia linear-lanceolate or narrowly lanceolate .. 1 
Perigynia orbicular-ovate, broadly winged......... 2 

1 Spikelets in a dense cluster partly concealed by long 
Br aetsy whi tabicre + xis nis afk fe SRG are eee amma mes sychnocephala. 
1 Spikelets contiguous, banal not concealing them . 3 

8 Spikelets densely aygregated, perigynia widely 
spreading. or-reflexed ... . 4c asec ae cristata. 

3 Spikelets contiguous or aggregated, perigynia not 
TOHERED v0 om ante Ss Ves. <a RO ane ee 4 
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4 Spikelets 8-15 obovoid, tips of perigynia ascending.. tribuloides 
4 Spikelets 4-8, ovate, acute, perigynia erect......... scoparia. 
2 Spikes often drooping, spikelets green or fulvous, 
perigynia loose, ascending.............seeee- straminea. 
2 Spikes mostly erect, spikelets with a slight yellow- 
ish tinge, silvery-green, whitish or fulvous..... 5 
5 Spikelets globose-ovate, acutish, perigynia erect.... albolutescens. 
5 Spikelets whitish, silvery-green or fulvous......... 6 
6 Spikelets obovoid, perigynia somewhat spreading. . fcenea. 
6 Spikelets 5’-10” long, ovoid or clavate........... 7 
7 Spikelets whitish, perigynia appressed ............ silicea. 
7 Spikelets straw-colored, perigynia ascending ....... alata. 


22. Carex cristata Schw. 


Stems 2°-3° high, stout, acutely angled, rough above the 
middle, prominently leafy; leaves shorter or longer than the 
culm, their sheaths enlarged upward, 2’-3" wide, scabrous on 
the margins; spike #’-14' in length, erect or oblique, cristate; 


spikelets 7-12 or more, globular, densely aggregated, squarrose, 


the lowest with a setaceous or sometimes leafy bract 1’-23' long; 
perigynia elliptical-lanceolate, winged, nerved, tapering from the 
middle to a rough-edged bidentate beak, recurved or spreading at 


maturity; scale lanceolate, obtusish, brown, one-third shorter 


than the perigynium ; achenium oval, short-stalked. 
Fields and open woods, mostly in wet places. Common. July. 
This fine species is at once known by its squarrose globose 
spikelets and light green foliage. It is not very variable. It is 
regarded as a variety of C. tribuloides in the Manual, but it is so 


_ constant and so peculiar in its appearance, being easily recogniz- 


_ able at sight, that it seems worthy of specific distinction. 


23. Carex tribuloides Wahi. 


Stems 2°-3° high, firm, rough on the acute angles above; 
leaves 1}’—24” wide, their sheaths loose and wide above, rough 
beneath or mostly on the margins, usually shorter than the 
culm; spikes 1’-14' long or more, erect, green; spikelets 
8-15, aggregated or a little interrupted below, subglobose, 
the acct with a setaceous or leafy bract 1’-23’ in length ; 
perigynia narrowly lanceolate, nerved, winged, 2’—23” long, 
tapering from the middle to a long, rough-edged, bidentate 
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beak, erect or spreading at maturity; scale lanceolate, obtuse, 
one-half as long as the perigynium; achenium oval, stalked. 

Low moist ground and swales in fields or thin woods. Com- 
mon. July. 

Var. reducta Bailey. More slender than the type; spike 1-2’ 
long, straight or flexuous, often nodding or recurved, somewhat 
. evenly interrupted or moniliform; spikelets 3-10, 2’-24” long, 
subglobose or obovate ; bracts, when present, bristle-form; peri- 
gynia lanceolate, spreading, a little longer than the scale; achen- 
ium short-stalked or sessile. 

Swamps or wet places in fields or the borders of woods. 
Common. July. 

The spikelets are smaller than in the typical form of the spe- 
cies, and in general appearance the plant is quite distinct and 
probably worthy of specific distinction. 

Var. Bebbii Bazley. Slender, erect ; leaves 14’-2” wide, much 
shorter than the culm, their sheaths not enlarged above; spike- 
lets 4-6, ovoid, 2’-24” long, aggregated into an ovoid head 5’-6’ 
long, greenish-brown or tawny; bracts usually present, bristle- 
form ; perigynia lanceolate, narrowly winged, erect-spreading, a 
little longer than the acute brown scale; achenium oval, sessile. 

Wet places. Rensselaer and Cortland counties and in the 
northern part of the State. July. 

This also might easily be regarded as a valid species. 


24. Carex scoparia Schk. 

Stems 1$°-24° high, slender, erect, rough at the top; leaves 
shorter than the culm, 1’-14” wide, rough-margined ; spike ?’-14' 
in length, straight or a little flexuous, greenish brown or tawny ; 
spikelets 4-8, oblong ovate or elliptical, acute, the upper contigu- 
ous, the others distinct, or often aggregated into an ovoid head, 
sub-erect ; bracts usually early deciduous, leafy when present; 
perigynia narrowly lanceolate, nerved, winged, tapering to a 
pointed bifid beak, slightly spreading at maturity ; scale lance- 
olate, acute, brown, about one-half the length of the perigynium ; 
achenium narrowly oval, long-stalked. 

Common in open fields and in ditches by roadsides. July. 

This species is very easily distinguished by its ovate acute 
brownish or tawny spikelets and appressed perigynia. 
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Var. minor Boott. A much reduced form, 6’-10' high, the 
spikelets 2”—4” long and darker than in the type. It often grows 
in drier places. Apparently an off-shoot of this is forma elatior 
Peck, in litt. which is taller, the spikes darker, and the perigynia 
more spreading, a not unusual condition in the Adirondack speci- 
mens. A noticeable feature is the filiform bract, which subtends 
the lowest spikelet. 


25. Carex albolutescens Schw. 


Stems 14°-2* high, erect, or slender and recurved at the sum- 
mit; leaves 1’-1}” wide, rough-margined, mostly shorter than 
the culm ; spike #’-13’ in length, erect or subflexuous and droop- 
ing, light yellowish-green; spikelets 3-8, approximate, ovoid, 
obtuse or subacute, the terminal one conspicuously staminate — 


and contracted at the base; the scales acute or cuspidate; bracts 


scale-like or bristle-shaped, that of the lowest spikelet $'-14’ long; 
perigynia broadly ovate, nerved on both sides, thin, erect, with 
a slightly rough-margined bifid beak, a little longer than the 
ovate pointed or cuspidate scaie; achenium oval, short-stipitate. 

The spikelets are sometimes globose and green rather than pale 
yellowish-green, but the species is well marked by its erect 
perigynia, sharply pointed scales and bristle-shaped bracts.— 
(C. straminea var. foenea Zorr. Gray’s Man., 6th ed.) 

Suffolk county. July. 

Var. cumulata Lazley. Stems taller and leaves shorter; spike- 
lets 5-30, aggregated, abruptly contracted at base, spreading; 
perigynia obscurely nerved, appressed, otherwise as in the type. 

Suffolk county. July. 


26. Carex foenea Willd. 

Stems 15-30’ high, slender, erect or recurved-spreading, 
smooth; leaves light green, 1’-14” wide, smooth, shorter than 
the culm, spike #14’ in length, recurved or flexuous, silvery or 
whitish green; spikelets 5-8, the upper 2 or 3 contiguous, the 
others more or less separate, globose or obovate, contracted at 
the base into a short or long slender stipe, the lowest sometimes 
with a colored bristle-tipped bract 3’ long; perigynia broadly 
ovate, prominently nerved on both sides, broadly winged above 
the middle, finely scabrous margined, with a short bidentate 
beak, somewhat loosely spreading when mature; scale ovate, 
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acute, whitish or tawny, about the length of the perigynium; 
achenium ovate, apiculate. 

A fine species, easily determined by the slender lax stems, and 
silvery-white, subsquarrose spikelets. 

Woods and copses, especially in hilly and mountainous parts of 
the State. Common. June, July. © 

Var. perplexa Lazley. Larger, stouter, erect; the spikelets 
larger, the staminate portion less conspicuous, approximate, or 
aggregated into an erect head, the lowest sometimes prominently 
bracteate, perigynia of a firmer texture. 

A form occurs which has stiff, subflexuous spikes, silvery-green 
spikelets, ovate above but narrowed below, and somewhat club- 
shaped; perigynia thin, spreading, about as long as the pointed 
scale. 

Dry ground. Washington and Otsego counties. June, July. 

Var. sparsiflora Olney. Differs from the type in its more slender 
culms, the spikes mostly nodding, and in its fewer, smaller and 
fewer-flowered spikelets. 


27. Carex silicea Olney. | 


Stems 1°-2° high, firm, often recurved at the summit, mostly 
smooth; leaves stiff, erect, flat or involute, rough beneath, as 
long as the culm; spikes 13’-3’ long, often flexuous; spikelets | 
4-8 or more, separate, moniliform, ovate, acute or obtuse, with a 
club-shaped base, silvery-white or tawny, 3’-5" long, erect or 
spreading; bracts scale-like, lanceolate, as long as the stipe-like 
base; perigynia broadly ovate, nerved on both sides, wrinkled on 
the broad wing above, tapering into a short, smooth or roughish 
bifid beak, about equal to or a little surpassing the ovate, pointed | 
scale; the tips of the perigynia mostly appressed. | 

Sandy soil. Suffolk county. July. 

This species is abundant near the sea shore. Forms sometimes 
occur in which the spikelets are contiguous or the upper ones 
even aggregated. Occasionally the lowest one is borne ona long 
peduncle or brancn, and rarely it is compound. 


28. Carex straminea Willd. | 

Stems 15’-30' high, erect or the summit drooping, smooth ; 
leaves usually shorter than the culm, 1-14" wide, smooth or 
rough-margined, yellowish green; spike 1'-1}' long, flexuous; 
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spikelets 3-8, contiguous or 3’—4” apart, ovate or subglobose above 
the contracted staminate base, 2’-24” wide, erect or ascend- 
ing ; bracts scale-like, pointed, or the lowest bristle shaped, rarely 
™ like ; perigynia ovate, faintly or conspicuously nerved on one 
or both sites, moderately winged, with a short or long bifid beak, 
the tips loosely spreading, a little longer than the ovate acute 
tawny scale; achenium oval or obovate, apiculate.—(C. tenera 
Dew., Wood’s Cl. B., C. straminea var. tenera JSoott., Gray’s 
Man., 5th ed.) 

A common species in copses and open fields. June, July. 

Var. brevior Dew. Every way larger than the type; spike 
stiff and erect; spikelets approximate or separate, ovate or sub- 
globose above the staminate base, 3’-5’ broad; perigynia orbicu- 
lar-ovate, broadly winged, nerved, with a. conspicuously short 
bifid beak, the points loosely spreading, 

Var. festucacea Goott. Spike erect, or slightly flexuous and 
recurved ; spikelets 4-10, club-shaped, the sterile portion usually 
exceeding the fertile, 4’-6” long, the upper 3 or 4 contiguous, the 
others separate, forming an open or interrupted spike 14’—3' long, 
straw-colored or tawny. 

Var. Crawei Goott. Differs from the last in its more robust 
habit, its weaker and sometimes drooping spikes, its larger 
globular spikelets, usually only the highest with a conspicuously 

contracted base, and in its broader winged, longer beaked 
-perigynia. 
Saratoga county. 
_ Var. aperta oott. Resembles the type in its slender habit 
and nodding spikes, but has larger spikelets all prominently 
tapering at the base, the perigynia more broadly winged, longer 
_beaked, twice the length of the rusty brown scale. 
_ Var. invisa W. Boott. Stems 1°-2° high, lax at the summit; 
leaves as long as the culm, 1” wide or less; spike narrow, flexuous ; 
‘spikelets aggregated or separate, the lowest often distant or 
remote, 23”—3" broad, rusty brown; bracts sinh 2’—5' in length. 
Sandy soil. Suffolk county. 


29. Carex alata TZorr. 
Stems 14°-3° high, firm, erect, smooth below; leaves stiff, 
rough-margined, 1’-14” wide, shorter than the culm; spike 1/-14' 
long or more; spikelets 4-10, 4’-6” in length; ovate or obovate, 
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acute, contiguous or separate, greenish or straw-colored, some- 
times tawny ; perigvnia orbicular-ovate or obovate, cuneate or 
cordate at the base, nerved, broadly winged, with a short abrupt 
beak, longer and broader than the lanceolate, acute or rough- 
awned scale —(C. straminea Willd. var. alata Batley.) 

Swales and wet places. Suffolk and Seneca counties. July. 


30. Carex mirabilis Dew. 

Stems 15’—36' high, erect, smooth; leaves about equaling the 
culm, 13’-2” wide, rough-edged ; spike 1}’—2’ in length, erect, 
often flexuous; spikelets 4—11, globose, contiguous, or the 2 or 3 
lower ones sometimes 2”—3" apart, ascending or widely spreading, 
green becoming tawny or rusty when old; bracts scale-like, or 
the lowest usually short setaceous; perigynia ovate-lanceolate, 
lightly nerved on both sides, narrowly winged, gradually taper- 
ing into ashort or long rough-margined bifid beak, widely 
diverging when mature; scale narrowly ovate, obtus2, much 
shorter than the perigynium; achenium oval, apiculate and 
stipitate. 

Easily determined by its coarse, rigid aspect and squarrose 
spikelets. Common in copses and fields. June. 

This is added to OC. straminea as a variety in the last edition 
of the Manual. 

31. Carex sychnocephala Carey, 

Stems 8’-16' high, erect, smooth ; leaves 4’—9’ in length, 1’-14’ | 
wide; spikelets 4-5, densely aggregated in a head, 6’—9’ long, 
3-5” wide, partly concealed by 3 leaf-like bracts 3’—6’ in length ; 
perigynia linear-lanceolate, 23’-3” long, pointed at the base, | 
nerved, the long slender beak sharply toothed, twice the length 
of the blunt or mucronate scale. 

Low wet meadows and moist places. Very rare. June, July. 

Collected about fifty years ago in Herkimer and Jefferson 
counties, but it does not appear to have been found in our State 
recently. 

Staminate flowers situated above or below the pistillate or the 
middle spikelets sometimes wholly sterile or wholly fertile. 

Spikelets oblong-lanceolate, perigynia linear-lanceolate.. bromoides. 


Spikelets 4-8, perigynia lanceolate............008 see siccata. 
Spikelets 10-15 or more, perigynia ovate-lanceolate..... Sartwellii. 
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32. Carex Sartwellii Dew. 
Stems 18’-30' high, erect, smooth; leaves usually shorter than 


the culm, 1’-14” wide, rough on the slender points; spike 1’—2' 


long, erect, brown; spikelets 12-20, contiguous or the lower 
2” or 3” distant, ovate, widely spreading; bracts scale-like, or 
the lower ones setaceous, 3’—6” long; perigynia ovate-lanceolate, 
nerved, gradually tapering into a short, rough-edged, bifid beak, 
a little exceeding the ovate acute brown scale, loosely spreading 
at maturity. 

Bogs and swamps. Very rare. Seneca county. July. 

The numerous spreading spikelets disposed in a rather compact 
spike distinguishes this species. It is C. disticha Huds in the 


- fifth edition of the Manual. 


a 


33. Carex siccata Dew. 


Stoloniferous; stems 15’-30’ high, slender, erect or spreading, 
smooth; leaves mostly shorter than the culm, about 1” wide, 
smooth; spikes #14’ long, brown, dry and chaffy; spikelets 
7-16, 4’-6” long, ovate or elliptical, acute or blunt at the apex, 
mostly aggregated ; bracts scale like, the lower lanceolate acum1- 
nate, sometimes rough-awned; perigynia lanceolate, nerved, with 
a long rough bifid beak scarcely spreading at maturity ; scale 
broadly lanceolate, acute, brown, with broad white margins 
above the middle. 

A special feature of this species is the dry or over-ripe appear- 
ance of the spikes. 

Rich soil in open woods and copses, also on sandy plains. 
Rare in the western part of the State, but more common in the 
eastern and southern part. June, July. 


34. Carex bromoides Schk. 

Stems 1°-2° high, slender, erect or spreading, rough above the 
middle ; leaves as long as the culm, or shorter, $’—1” wide, rough- 
edged ; spikes ?’-13’ long, of a clear light brown; spikelets 3-8, 
the upper three usually contiguous, the lower ones more or less 
separate, the lowest sometimes subdistant, erect, cylindrical, 
3’-9" in length; bracts scale-like, the lowest short-setaceous ; 
perigynia linear-lanceolate, nerved, tapering below to a thick 
corky base, and above into a long slender rough edged bifid 

19 
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beak, much longer than the oblong-lanceolate or ovate acute 
brown scale, erect-spreading at maturity. 

The conspicuously corky base of the perigynia distinguishes 
this species. 

Wooded swamps, wet meadows, etc. Common. May, June. 


Stigmas 3; achenium triangular. 


Spikes staminate above, pistillate below. 
Flowers disposed in a single spike 2’—8” long. 
Bracts and scales not leaf-like. 


Perigynia oblong, erect. oi idsila dias ad Ss ee ee polytrichoides. 
Perigynia awl-shaped, deflexed.... ............0-. paucifiora. 


35. Carex polytrichoides Muhi. 

Stems +15’ high, capillary, diffuse or erect, rough above ; 
leaves flat or capillary, $” wide, smooth and soft, mostly about 
the length of the culms; spike linear, 2’-5” long, subloosely 
flowered, green or brownish at maturity ; bracts scale-like, ovate, 
bristle-tipped; perigynia 14” long, subtriquetrous, alternate, 
erect, slightly recurved at the apex, nerved, about twice longer 
than the obtuse or acute, whitish scale, the latter usually caducous. 

Swamps and wet places. Common. June. 

The species is easily distinguished by the small green few- 
flowered spikes and caducous scales. 


36. Carex paucifiora Lightf. 


Stems 6’-15’ high, stiff, erect or curved, smooth below; leaves 
flat or involute, $” wide, rough-margined, stiff and often curved, 
mostly shorter than the culm; staminate scales 2, light brown, 
conspicuously terminating the spike; spike loosely 2-5 flowered ; 
perigynia awl-shaped, 4” long, slightly inflated, mostly erect in 
the early stage, becoming widely divergent and strongly deflexed 
at maturity, twice the length of the lanceolate scale. 

Cold sphagnous swamps and bogs. Common in the northern 
part of the State, rare elsewhere. June, July. 

A pretty species, easily distinguished by its single spike and 
subulate at length deflexed perigynia. 

Bracts and scales leaf-like. 

Perry 2-5, engotn * 22). Jap eee ae ce ees Backii. 


Perigynia 4-9, rough on the angles and beak........ W illdenovii. 
Perigynia 2-5, rough on the beak.............:0008 Jamesii. 
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37. Carex Backii Booitt. 

Stems 4’-4’ high, diffuse; leaves 2-4 times the length of the 
culm, 14” wide, slightly rough-margined ; perigynia 2-4, globular- 
ovate, abruptly contracted into a long, smooth beak; scales leafy, 
mostly concealing the spike; staminate scales inconspicuous. 

Woods. Local. June. Found many years ago in Jefferson 
county. The name has recently been changed to C. durifolia 
Bailey. 

38. Carex Willdenovii Schk. 

Stems 1’-10’ high or more, slender, erect or diffuse; leaves 
1-14" wide, far surpassing the culm, roughish on the margins; 
spike 2’-4” long, 4-9 flowered; perigynia globose-ovoid, rough on 
the angles and the awl-shaped beak; scales leaf-like below, the 
upper broadly lanceolate with a green 3-nerved center and 
scarious margins, usually exceeding the perigynia, staminate 
portion 2”—3" long. 

Moist, shady places in woods and ravines. Rare. Jefferson 
and Cayuga counties. June. Sometimes one or two additional 
spikes are borne on subradical peduncles 


39. Carex Jamesii Schw. 

Stems 3’-10’ high, capillary, spreading or erect; leaves mostly 
twice the length of the culm, $’-12” wide, rough on the margins ; 
spike conspicuous, loosely 2-5 flowered; perigynia globular, 
smooth, abruptly contracted intoa long, rough-edged beak ; scales 
leaf like, mostly exceeding the culm; staminate portion 3’—5’ 
long. 

Woods and ravines. Very rare. Cayugacounty. June. This 
is C. Steudelii Aunth. 


B. Staminate and pistillate flowers disposed in separate spikes 
on the same culm or plant (monceecious), or on distinct culms or 
separate plants (dicecious). 


Stigmas 2, rarely 3; achenium lenticular. 
Plant commonly dicecious. 


40. Carex gynocrates Wormsk. 
Stems 4’-f’ high, erect, rough at the summit, as long as the 
capillary leaves ; sterile spike linear, 6” long or less, fertile spikes 
4-5" in length; perigynia oblong-ovate, teretish, 14” long; 
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nerved, contracted into a short bifid or notched beak, longer than 
the ovate acute or pointed scale, horizontally spreading at 
maturity. 

Swamps. Rare. June, July. Genesee, Wayne, Yates and 
Herkimer counties. 

Var. substaminata Peck. (C. monosperma Jacoun). This has 
a single perigynium at the base of the staminate spike. 

Plant Moncecious. 

Staminate spikes 1-3, stalked, often with a few fertile flowers 
at the base or apex; pistillate spikes 1-5, stalked or sessile, 
cylindrical, densely flowered or sometimes loosely flowered 
toward the base, often staminate at the apex ; bracts leaf-like or 
filiform, the lowest usually equaling or surpassing the culm, 
sheathless; perigynia compressed, ovate or obovate (turgid in 
47 and 48); scales dark purple or brown (sometimes greenish 
in 47 and 48), giving a mottled appearance to the spikes, mostly » 
shorter than the perigynia. 


Pistillate spikes erect or spreading (the lower ones 


recurved or drooping in 46), scales awnless ....... : 1 

Pistillate spikes nodding, scales rough-awned ......... 6 

1 Perigynia stalked, their scales blackish-purple or brown, 2 

1 Perigynia sessile, their scales brown or purple-margined, o 
2 Perigynia nerved or nerveless, their scales blackish- 

Purple’ [LAT Ts he ec ae ane ean Rte a tetee ion aan eee rigida, 

2 Perigynia nerveless, their scales brown............. 3 

3° Perigynia obovate, spikes'2 wider si Ui aquatilis, 

3 Perigynia ovate or elliptical, spikes less than 2” wide .. 4 

Scales sharp pointed, squarrose......... 00h aperta. 

4 Scales obtuse, perigynia tortuous at theapex......., torta. 

&y Rerigynia nertveless 1: ).. (ontvimos aoe cae oe Biers stricta. 

5) Perigynia slightly nervedt. ) 44). (20 dee eee lenticularis, 

6 Perigynis oboyate 41. J ae, «Oe crinita. 

6 Perigynia ovate or oblong-ovate................00. gynandra, 


41. Carex rigida Good., var. Bigelovii Tuckm. 


Stems 10’-15' high, erect, smooth, sometimes stoloniferous ; 
leaves shorter than, or as long as, the culm, smooth, usually 1’ 
wide, erect, or the lower ones recurved-spreading, smooth ; 


os “es 
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staminate spike linear, 3’-9” long, borne on a stalk 2’—10” in 
length, light brown ; pistillate spikes 2-3, approximate, the upper 
two sometimes contiguous and sessile, or the lower two stalked, 
the lowest sometimes borne on an erect or spreading peduncle 
6’-9” long, subdensely or loosely flowered, often interrupted and 
tapering at base, {’-11' in length; bracts short setaceous, or the 
lowest sometimes exceeding the spike; perigynia elliptical, 
nerved or nerveless, whitish-green, mostly covered by the blackish- 
purple elliptical scale. 

It may be distinguished from the related species by its small 
size, blackish fertile spikes and by its alpine habit. 

Summits of the higher peaks of the Adirondack mountains, 


| especially Mt. Whiteface and Mt. Marcy. 


In the fifth edition of Gray’s Manual, Carey describes a very 
different plant under the above name. 


42. Carex lenticularis 2. 


Stems 10’-20’ high, slender, erect or somewhat spreading, 
mostly smooth; leaves usually shorter than the culm, $’-1” wide, 
rough-margined ; staminate spike cylindrical, sometimes bearing 
a few perigynia, 3’-1%” long, its stalk 2’-8” in length, brown, 
erect; pistillate spikes 3-4, 6’-12” long, approximate or con- 
tiguous, sometimes the lowest distant, short-peduncled or sessile, 
erect or ascending, densely flowered above, more or less loosely 
flowered and tapering at the base; bracts leaf-like, usually sur- 
passing the culm; perigynia ovate, stipitate, lightly nerved, the 
upper third sometimes conspicuously empty and a little recurved, 
minutely pointed, one-third longer than the blunt, green and 
brown scale. 

Well marked by its densely, flowered, nearly aggregated, grayish 
green spikes, and by the usually empty points of the perigynia. 

Gravelly shores of lakes and streams. Adirondack mountains. 
July. 

Var. merens Howe, n. var. Differs from the preceding in its 
longer, narrower, darker colored fertile spikes, the lowest usually 


_ short-pedunculate; in its longer, wider bracts, 14’-24' longer 


than the culm; in its elliptical perigynia, and in its longer scale 
which nearly covers the perigynium. 
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43. Carex aquatilis Wahl. 


Stems 2°—3° high, firm, erect, acutely triangular above, smooth ; 
leaves long, sometimes surpassing the culm, 14’—2” wide, rough- 
margined, pale green or glaucous; staminate spikes 1-4, the 
highest on a short stalk, 1’-14’ in length, the others shorter and 
sessile; usually 1 or more with a setaceous or filiform bract, 
pistillate spikes 3-5, sessile or the lowest short-peduncled, 
approximate or subdistant, or the lowest remote, cylindrical or 
subclavate, the upper often staminate at the apex, 4'—2’ long, 
compactly flowered; bracts leafy, much surpassing the culm; 
perigynia broadly ovate or elliptical, nerveless, biconvex, minutely 
pointed or pointless, about the length of the narrow, obtuse, 
brown scale. | 

Cold upland swamps and wet places. Not common. June, 
July. 

44. Carex aperta Soott. 


Stems 20’-30' high, erect, triangular, rough above the middle; 
leaves about !$”" wide, rough-margined, shorter than the culm; 
staminate spikes 1-2, cylindrical, the highest 1’-14' long, 
short stalked, the other shorter and sessile, usually with a 
setaceous bract; pistillate spikes 2-4, cylindrical, the upper 
approximate and sessile, sometimes sterile at the apex, the lowest 
distant, short-peduncled, often staminate above, 9’—15” long, 
densely flowered above, more loosely at the tapering base; upper 
bract bristle-shaped, longer than the spike, the lowest leafy, mostly 


shorter than the culm; perigynia ovate, stipitate, nerveless, — 
olive-brown, minutely dotted, with a small notched point, more — 


or less spreading at maturity; scale dark brown, narrowly 


lanceolate, pointed, horizontally spreading, exceeding the — 


perigynia. 
Rare. Essex county. July. 


This is Carex stricta var. decora Bailey in the 6th edition of | 


the Manual. 
45. Carex stricta Lam. 


Stems 2°-3° high, erect, acutely triangular, rough above the 
middle; basal sheaths with fibr'llose margins, the fibrils either 
reticulated or parallel; leaves 1-14" wide, rough margined, more 
or lessinvolute when dry, glaucous-green, mostly shorter than the 
culm; staminate spikes 1-3, 4’-14’ long, the highest on a stalk 
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4’_1’ in length, the others smaller and sessile, usually with a scale- 
like or short setaceous bract ; pistillate spikes 2-5, $’-2’ long, the 
upper approximate, sessile, the lower subdistant or remote, short 
peduncled, erect or spreading, cylindrical or clavate, densely 
flowered above the middle, more loosely at the usually tapering 
base, often barren at the summit; bracts of the upper spikes short 
setaceous, of the lower ones leafy, and mostly shorter than the 
culm ; perigynia ovate or elliptical, usually with two or three 
short nerves at the base, minutely pointed, of a creamy white 
color, often dashed with dark purple or sometimes wholly blackish 
purple; scale narrowly oblong, obtuse, reddish or dark brown, 
about the length of the perigynium, or sometimes longer. 

A common species in wet places. May, June. It almost 
always grows in tufts. It is quite variable. 

Var. strictior Carey. Pistillate spikes 2-3, approximate, or the 
lowest subdistant, densely flowered; perigynia ovate, bright 
green, about the length of the acute rusty-brown scale. 

Var. xerocarpa S. H. Wright. Slender; pistillate spikes 2-3, 
linear, more narrow than in the type, on filiform erect-spreading 
or drooping peduncles 3’-1’ long; perigynia lenticular; scales 
mostly green with rusty brown points. A graceful variety about 
one-half smaller than the type. 

Var. angustata Lacey. Pistillate spikes cylindrical, strict, 
2’-3' long, densely flowered; scales more acute, dark-brown or 
rust-colored, often exceeding the perigynium. 

Var. curtissima Peck n. var. Stems 18’-24’ high, very slender, 
erect, rough, exceeding the narrow ($” wide) rough leaves; 
staminate spike with a minute one at its base, linear-clavate, 
8”-10" long, short-stalked ; pistillate spikes 2, ovoid or oblong, 
densely flowered, sterile at the apex, 3’-6” long, 8’-10" apart, 
sessile ; the lowest bract leaf-like, 1-14 in length, the uppermost 
setaceous ; perigynia oval with a minute orifice, longer than the 
blunt brown scale. 


46. Carex torta Booit. 

Stems 15’-30' high, erect or spreading, acutely angled, mostly 
smooth; basal sheaths short, brown, fibrillose, leaves 14’-6' or 
more long, 14’-2” wide; staminate spikes 1-2, cylindrical, 
4'-14’ long, the terminal one short or long-stalked, the lowest 
sessile ; pistillate spikes 2-5, #’-°4' long, cylindrical, densely flow- 
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ered, or sometimes loosely flowered toward the base, often sterile 
at the apex, approximate, or subdistant, or even remote, the 
uppermost sometimes erect, the others spreading, recurved or 
drooping, all sessile or the lowest on short, slender peduncles ; 
bracts leafy or filiform, the lowest about equaling the culm, the 
others shorter or longer than their respective spikes; perigynia 
lanceolate, thin, deep-green or olive-colored, nerveless, oblique 
and tortuous or recurved at the empty apex; scale narrowly 
oblong obtuse or acute, a little shorter than the perigynium. 
Wet places, especially along streams. Common. June. 


47. Carex crinita Lam. 


Stems 2°-4° high, stout, acutely angled, rough above; sheaths 
smooth, fibrillose at the base; leaves mostly shorter than the 
culm, %’—4” wide, hispid beneath and on the margins; staminate 
spikes 1-3, $’—3’ in length, the longest on filiform stalks 3’-1’ long, 
more or less recurved, or even pendulous; pistillate spikes 3-5, — 
2'-4' long, cylindrical, curved, densely flowered, or loose:y flow- 
ered and tapering at the base, sometimes staminate at the apex, 
approximate, all on filiform stalks 4’-13' long, recurved-spread- 
ing or pendulous ; lower bracts leafy, surpassing the culm, the 
upper short, filiform, longer or shorter than the spikes; perigynia 
round-obovate, stipitate, a little inflated, thin, faintly nerved or 
nerveless, with a conspicuous entire point; scale brown, oblong, 
obtuse, with a rough, green awn, twice the length of the peri- 
gynium. 

Common in swamps, ditches and wet fields. June, July. 

A tall, robust, coarse-looking species, distinguished by its long, 
recurved or pendulous bristly fertile spikes. 

Var. minor Boott. This is every way smaller; fertile spikes 
more compactly fruited, usually shorter peduncled, the upper less 
drooping ; scales with less conspicuous awns; plant paler and of | 
finer aspect. 

48. Carex gynandra Schw. 


Stems 2°-4° high, stout or slender, erect, rough on the angles | 
and sheaths, those at the base fibrillose; leaves shorter or longer | 
than the culm, 2-4" wide, hispid beneath and on the margins; 
staminate spikes 1-3, cylindrical, the terminal one on a filiform, — 
curving peduncle 1’ long, the others short-stalked or subsessile, 
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each with a scale-like or bristle-form bract; fertile spikes 3-6, 
subdensely flowered, 2’-4' long tapering at the base, usually one 
or more sterile at the apex, all short-peduncled and recurved or 
drooping, the lower subtended by foliaceous bracts longer than the 
culm, the upper bracts filiform or setaceous and shorter than the 
stem; perigynia oblong-ovate, subinflated, nerveless or obscurely 
nerved, with a distinct entire point; scale oblong, obtuse or 
lanceolate. with a long rough awn, twice or thrice the length of 
the perigynium. 

Separated from the last, to which it is closely related, by its 
hispid sheaths, soft fertile spikes, and by its ovate or oblong- 
ovate perigynia. Both species often grow together and in both 
the staminate spike often bears a few perigynia. 


Stigmas 3; achenium triangular. 


Staminate spike single (sometimes 2 or 3 in 44); fertile spikes 
1—4, on slender drooping stalks; perigynia compressed-triangular 
with a few indistinct nerves; scales dark purple or brown. 


Perigynia oval or oblong-ovate, scale ovate, blunt or 


OM Rs Ee Fess eA ne OO EUs ABE EAT littoralis. 
Perigynia ovate, scale ovate-mucronate.............. limosa. 
Perigynia orbicular-ovate or obovate, scale slender 

uperepemmnene Ss «cy Sarthe) Ge sisi e's «apg a els hs.- Rory ee Magellanioa, 


49. Carex littoralis Schw. 


Stem 15’-24’ high, slender, erect, acutely angled, smooth; 
leaves much shorter than the culm, 1’—14’ wide, stiff and erect, 
smooth ; staminate spike (rarely 2 or 3) subclavate, 6’-15” long, 
short-stalked, scales brown or blackish-purple; pistillate spikes 
2-4, densely flowered, cylindrical, all usually staminate at the 
apex, subapproximate, the uppermost short-peduncled and sub- 
erect, the others on filiform drooping stalks 4’—-9” long; bracts 
sheathless, the upper setaceous or scale-like, the lower leaf-like, 
shorter than the culm; perigynia compressed-oval, or oblong- 
ovate, lightly few-nerved, with a minute entire orifice, about the 
length of the obtuse or acute dark purple scale. 

Wet places Suffolk county. May. 

This species has not before been credited to our State. In the 
Manual, New Jersey is given as its northern limit. It is doubt- 

20 
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ful if it will be found north of Long Island and Staten Island. 
Our specimens were collected near Islip. 
It is C. Barrattii, Schw. and Torr., in the 5th edition of the 
Manual. | 
50. Carex limosa JZ. 


Stoloniferous; stems 1°-2° high, slender, erect, acutely 
angled, rough above the middle; leaves 4’-1” wide, thick, some- 
times involute, rough-margined, shorter than the culm; staminate 
spike solitary, linear, $’-1}' in length, usually equaling its 
peduncle; pistillate spikes 1-3, approximate or subdistant, ob- 
long or ovoid on recurved or drooping stalks }'-1' long, 10-20 
subloosely flowered, often barren at the summit, }'-1’ long, 14’-3” 
wide; bracts slender-setaceous, shorter than the culm; perigynia 
ovate or elliptical, nerved, light green, with a minute, entire 
point; scale lustrous brown, ovate, acute or obtuse, sometimes 
cuspidate, as long and wide as the perigynium. 

Cold swamps and bogs. Rare except in the central and 
northern parts of the State. July. 

It bears some resemblance to C. castanea, but that species has 
pubescent leaves and lanceolate perigynia. 

Var. radicalis Paine. Staminate spike terminal on the naked, 
erect stout culm; pistillate spike single, drooping, on a filiform 
radical peduncle 4’-9' long. Herkimer county. Paine 


51. Carex Magellanica Zam. 


Stems 10’—20' high, slender, erect, a little rough on the angles 
above; leaves mostly shorter than the culm, 1’—1}4” wide, erect, 
rough on the margins; staminate spike single, subclavate, }’ 
long, its peduncle filiform and drooping; pistillate spikes 2-4, }' 
in length, 10-24 subloosely flowered, approximate, all on filiform 
drooping stalks 4-1’ long; bracts leaf-like, the 2 lower usually 
surpassing the culm; perigynia ovate or elliptical, lightly nerved, 
pale green, with a minute entire point, one-half the length of the 
lanceolate, pointed, dark purple scale, the latter a little divergent 
at maturity. 

Cold sphagnous swamps, often in company with C. limosa. 
July. 

This handsome species may be identified by its short, mostly 
pendulous mottled spikes with long-pointed, dark-purple scales. 
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Spikes 2-4, oblong, ovoid or cylindrical, densely flowered, 
erect, 2-5” broad or more, }’—1’ long, the upper half or more of 
the terminal one fertile, staminate and stalk-like at the base, the 
others all fertile or nearly so; bracts leaf-like, the lowest shorter 
or longer than the culm. 


OTR TORT). TIGA. RLS. MDG ldlew Me fusca. 
Spikes green, perigynia pupescent .............-..0005- virescens. 
Spikes green, perigynia smooth .............0.eese eee triceps. 


52. Carex fusca All. 

Stems 15’-30' high, erect, or sometimes curved at the summit, 
acutely angled, rough above; leaves subradical, 1” wide, shorter 
than the culm, rough-margined; spikes 2-4, the terminal one 
staminate at the base, all approximate, or somewhat scattered, 
sessile, erect, the upper ones with filiform or bristle-form bracts, 
the lowest short-peduncled or sometimes on a spreading stalk 
1’ long and subtended by a leafy bract 1’-5’ long, mostly densely 
flowered, oblong-ovoid, or cylindrical, 3’-12” in length or more, 
24”"-6" thick, dark-brown or mottled; perigynia elliptical, 
prominently nerved, light-green, with a minute, entire or slightly 
notched point, shorter than the lanceolate, cuspidate, dark-brown 
scale, the latter more or less divergent at maturity. (C. Buxbaumii 
Wahl.) 

Bogs and wet places. Albany, Essex, Genesee and Seneca 
counties. June, July. 

The slender, mostly naked culms, and the short thick erect 
dark-colored or mottled spikes sufficiently distinguish this species. 


53. Carex triceps Mz. 

Stems 12’-20' high, stiff, scabrous above; leaves about the 
length of the culm, 1’—14” wide, erect, more or less pubescent, the 
sheaths densely hairy, pale-green ; spikes 3-4, the terminal stami- 
nate at its base, all contiguous, sessile or nearly so, erect, ovate, 
ovoid or oblong, 3’—8” long, 2’-3” thick, densely flowered ; bracts 
leafy or filiform, the lowest, and sometimes all, exceeding the 
culm, perigynia ovate, obtuse, nerved, smooth or hairy before 
maturity, longer than the ovate, acute, short-awned, variable 
scale. 

Dry soil in pastures copses and thin woods. Common. June. 
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This species is easily distinguished by its three or four short 
thick erect contiguous spikes, at first pale green but turning 
brownish when old. 


54, Carex virescens Wuhi. 


Stems 12'-30' high, slender, erect or sometimes spreading, 
rough near the summit; leaves pubescent, 1’-14” wide, mostly 
tapering to a long filiform point, often equaling the culm ; spikes 
2-5, the highest staminate at the base, all approximate or con- 
tiguous, ovoid or oblong, 4’-12" in length, about 2” thick, com- 
pactly flowered, all on short stalks, the lowest sometimes 
spreading; bracts leafy or filiform, the lowest exceeding the 
culm; perigynia ovate prominently nerved, scabrous-pubescent, 
longer than, or equaling the ovate, mucronate scale. 

Similar to C. triceps in its place of growth and time of maturity. 
It is separated from it by the narrower and often longer spikes, 
and by its hairy perigynia. 

Var. costata Dew. Stems 20’-30' high, spikes cylindrical, erect 
or slightly spreading; perigynia strongly nerved or ribbed. 
Equally common with the type. 


Terminal spike pistillate at the summit, staminate below; 
fertile spikes 3-5, linear or cylindrical, on short, erect or long 
filiform peduncles, approximate, or the lowest sometimes distant, 
subdensely or loosely flowered; perigynia oblong with a short, 
notched point, or obtuse and pointless. 


Spikes narrowly cylindrical, less than 2” wide.......... 1 
Spikes broadly cylindrical, 2” wide ................. oe 2 
1 Spikes loosely flowered, perigynia acute .............. éstivalis. 
1 Spikes densely flowered, perigynia obtuse....... ...... gracillima. 
2 Scale shorter than the perigynium..............e000- formosa. 
2 Scale as long as the perigynium.............eeeeeee Davisii. 


55. Carex estivalis WM. A. Curtis. 

Stems 1°-2° high, slender, erect or spreading, rough above the 
middle ; leaves mostly shorter than the culm, 1”—14" wide, sparsely 
hairy, bright green, sheaths pubescent ; staminate spike fertile at 
the summit, linear or clavate; pistillate spikes 3-4, linear, erect or 
spreading, the upper 2 or 3 approximate, the uppermost some- 
times sessile at the base of the staminate, the others short-stalked, 
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the lowest often distant or remote on a filiform spreading 
peduncle 1’—2’ long, loosely flowered ; bracts leafy or filiform, the 
lowest surpassing the culm; perigynia small, }” wide, ovate, 
acutish at each end, nerved, entire at the apex, twice longer than 
the ovate, hyaline scale; achenium obovate, substipitate. 

Shaded soil in woods. Rare. July. Otsego county. This 
delicate carex is distinguished from its near relatives by its slen- 
der, loosely-flowered, erect or spreading spikes and its hairy 
sheaths. 

56. Carex gracillima Schw. 

Stems 18’-30' high, erect, mostly smooth ; basal sheaths promi- 
nently fibrillose ; leaves shorter than the culm, 1’—2" wide, radical 
leaves tufted, 2’-3}” wide, rough, light green; staminate spike 
with or without pistillate flowers at the apex, linear; pistillate 
spikes 3-4, linear, the upper 2 or 3 approximate, the lowest dis- 
tant, all drooping on filiform peduncles, subdensely flowered, or 
loosely flowered at the base; bracts leafy or filiform, the lowest 
as long as the culm; perigynia ovate, nerved, entire at the obtuse 
apex; scale ovate, obtuse, hyaline, one-half as long as the perigy- 
nium; achenium oblong-obovate, apiculate. 

Woods and fields in moist or dry soil. Very common. June. 

Very rarely the lower spikes have 1 or more additional 
branches at the base. 

This species is well marked by the blackish purple, fibrillose 
basal sheaths, and the obtuse perigynia of the linear, subdensely- 
flowered, drooping spikes. 

Var. humulis Bailey. A much reduced form with 2-12 
flowered spikes and smaller perigynia. 


C. gracillima x pubescens Howe. 

Stems 15-30’ high, stiff, rough; leaves 13’-23" wide, roughish 
and sometimes hairy, shorter than the culm; spikes approximate 
or the lowest distant, sessile or stalked, erect; perigynia ovoid, 
hairy with a short bidentate beak, not unlike an abortive peri- 
gynium of UC. pubescens. (Botanical Gazette, Feb., 1881, p. 169.) 
(C. Sullivantii Boott.) 

In aswampy meadow. Yonkers, Westchester county. 1578. 

A similar hybrid, but one more closely resembling C. gracil- 
lima, occurs in Albany and Greene counties, where it was 
detected by Mr. C. L. Shear. 
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The terminal spike bears perigynia at its apex; the perigynia 
are smooth and the scale is acute or barely mucronate, not awned. 
In these respects it approaches C. gracillima more closely than it 
does C. pubescens. This has been somewhat doubtfully con- 
sidered by Professor Bailey to be a hybrid between OC. gracil- 
lima x estivalis, but it is only necessary to suppose that in this 
case the prepotency lies with OC gracillima and in the other with 
C. pubescens to make both forms descendants of the same parent 
plants, as they probably are. 


57. Carex formosa Dew. 


Stems 15’-30’ high, slender, erect, smooth; leaves short, the 
uppermost sometimes equaling the culm, 13’-24" wide, slightly 
hispidly pubescent beneath, yellowish green; spikes 2-5, the ter- 
minal with 6-8 perigynia at the apex, staminate below, long 
peduncled, the others subdistant or approximate, secund, all on 
filiform recurved or drooping peduncles, subdensely flowered, — 
with 2 or 3 empty scales at the base; bracts leafy or filiform, 
about equaling the culm; perigynia ovate, turgid, nerved, thin, 
tapering to a short entire or minutely-notched beak; scale ovate, 
obtuse, cuspidate, white or brownish, one-half as long as the 
perigynium. 

The spikes are }’-1’ long, and about 2” wide; the perigynium 
3” long and 1” wide, giving to the former a thick and heavy 
appearance, by which the species may be distinguished. 

Woods and wet places. Rare. June. Columbia, Oneida and 
Yates counties. 


58. Carex Davisii Schw. & Torr. 


Stems 14°-8° high, erect, rather stout, smooth or with a soft 
pubescence; leaves mostly equaling or exceeding the culm, 
14’-4” wide or more, clothed with a soft pubescence beneath, 
hispid on the veins and margins; spikes 3-5, the terminal, pistil- 
late above, erect, the 2 upper fertile-ones contiguous at the base 
of the staminate portion, subsessile or short-peduncled, the low- 
est distant or remote on a short, erect, or rarely long, spreading 
stalk 4’-14’ long, densely flowered, 3’—4" wide, light green, erect 
or somewhat spreading ; bracts leaf-like, equaling or exceeding 
the culm; perigynia ovate, conspicuously nerved, turgid, taper- 
ing into a short bifid beak, about the length of the ovate obtuse 
awned scale. 
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Wet meadows Notcommon. June. Oneida county. 

The drooping of the lower spikes depends on the splitting of 
the long sheaths which, for a time at least, include their short 
peduncles. This species is conspicuously marked by its short, 
thick, mostly erect spikes and large turgid perigynia. 


Staminate spike club-shaped, long-peduncled; fertile spikes 
2-4, subapproximate or mostly remote, erect ; bracts shorter than 
the culm; perigynia oblong, ovate or obovate, b2akless except 
in 60. 


Upper spikes appproximate or nearly 80................ 1 
Upper spikes not approximate .... 06.0... cece eee tone 2 
1 Perigynia oblong, lightly nerved or nerveless........... livida. 
1 Perigynia with impressed nerves ...................05- conoidea. 
OS DERE OS COPE oY MOA Sn oe vaginata. 
2 Sheaths not dilated .......... BD MeWalis ws) yeela orcthiMe Sales 2 
Leaves and bracts 1” wide, shorter than the culm.......... tetanica. 
Leaves and bracts 1’-14” wide, nearly equaling the culm... Crawei. 


59. Carex Crawei Dev. 


Stoloniferous; stems 6’-12’ high, slender, erect or diffuse, 
smooth ; leaves short, sometimes equaling the culm, 1’-13” wide, 
smooth, rough-margined ; staminate spike clavate }'—-1’ in length 
on a stiff, erect stalk 1’-2’ long, sometimes with 1 or more short 
additional ones at or near its base, and sometimes with a few fer- 
tile flowers at the apex; pistillate spikes 2-4, cylindrical, densely 
flowered, 6-9" long, distant or remote, sometimes the lowest sub- 
radical on a short exserted stalk; bracts leafy, sheathing, about 
equaling the culm; perigynia ovate, lightly nerved, slightly 
turgid, roughish, tapering to a small entire point, longer than 
the ovate, cuspidate scale. 

Limestone soil. Rare. June, July. Genesee, Herkimer and 
Jefferson counties. 

Distinguished by its low stature, creeping root-stock, and 
densely flowered distant dull brown nearly sessile spikes. 


60. Carex livida Willu. 


Stems 6’-18’ high, slender, erect, smooth ; leaves mostly shorter 
_ than the culm, 4$’—1" wide, flat or involute, stiff, rough margined ; 
staminate spike cylindrical, acute, $’-1’ in length, on a stiff stalk 
4'-1' long; pistillate spikes 1-2, contiguous, rarely a third sub- 
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radical one, short oblong or cylindrical, 4’—?’ long, 15-20 loosely 
flowered, sessile; bracts small, leafy or setaceous, scarcely equal- 
ing the culm; perigynia ovoid-oblong, lightly nerved, pale green, 
tapering to a small, straight, entire point, a little exceeding the 
ovate, light brown scale. 

Coldswamps. Very rare. June,July. Oneidaand Herkimer 
counties. 

61. Carex vaginata Tausch. 

Stoloniferous ; stems 10’-24’ high, mostly weak and diffuse, 
smooth ; leaves subradical, half the length of the culm, 14’—2” wide, 
smooth, slightly rough on the margin, radical leaves tufted, nearly 
as long as the culm, 2’-3” wide; staminate spike clavate, or ovoid- 
oblong and acute, erect or oblique, 4’—?’ long, its stalk #13’ in 
length, or more; pistillate spikes 2 or 3, remote, 4-10 loosely or 
12-15 compactly flowered, +'—2’ or more long, on exserted, filiform 
erect or drooping peduncles $’-14’ in length, the latter partly 
included in the conspicuously dilated sheaths of the short leafy 
bracts; perigynia oblong-ovate, nerved, tapering to a short round 
oblique-notched beak, longer than the ovate acute or obtusish 
thin brown scale. 

Swampy places. Very rare or local. June. Genesee county. 

This rare species is conspicuously marked by its dilated sheaths 
and round beaked perigynia. It stands under the name 
C. Saltuensis Bazdley in the sixth edition of the Manual. 


62. Carex tetanica Schk. 


Stoloniferous; stems 1°-2° high, slender, erect, rough at the 
summit; leaves mostly shorter than the culm; 4’—1” wide, stiff, 
flat or involute above, roughish on the margins, bright green or 
glaucous; staminate spike clavate or cylindrical 3’-1’ in length, 
on a slender, mostly erect peduncle 2’-4’ long, light brown; pis- 
tillate spikes 1-3, remote, loosely flowered, cylindrical, usually 
with a tapering base, }’-1’ in length; the uppermost short- 
stalked or nearly sessile, the lower on slender, erect or spread- — 
ing peduncles }’-31’' long; bracts foliaceous, much shorter than 
the culm; perigynia triangular-obovoid, prominently nerved, 
abruptly contracted into a short curved entire point, longer — 
than the ovate obtuse, sometimes mucronate or cuspidate thin | 
white and brown scale; achenium short-obovate, tricostate, with | 
a short, bent style. 
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Wet swampy places. Rare. June. Cayuga, Seneca and 
Jefferson counties. 

This is distinguished from its congeners by the long-peduncled 
spikes and obovoid, nerved perigynia. 

Var. Woodii Bailey is a lax form growing in deep shade and 
having longer spreading leaves and shorter fewer flowered 
fertile spikes. 

63. Carex conoidea Schk. 


Stems 12’—20' high, stiff, rough above; leaves mostly shorter 
than the culm, 1” wide, rough-margined; staminate spike }'—1' 
long, clavate, long or short-peduncled, erect, light brown; pistil- 
late spikes 1-3, 6’-9" long, subdensely flowered, the upper 2 
approximate or distant, short-stalked or sessile, the lowest 
remote on a spreading or erect peduncle 4'-14’ long; bracts 
foliaceous, usually shorter than the culm; perigynia oblong-conic 
with impressed nerves, and a short straight or curved entire 
point, about the length of the ovate rough-awned scale, the 
latter more or less divergent at maturity ; achenium obovate, 
apiculate. 

Moist meadows and grassy places. Common. June. 

This is easily recognized by the shape and nerving of the 
perigynia. 

Fertile spikes 2-6, erect on exserted stalks or the uppermost 
sessile, approximate or the lower distant; bracts leaf-like, 
exceeding the culm; perigynia oblong or pyriform, obtuse, 
nerved (obscurely in 64 and 65). 


Peel ODECHI ely MOLVGC ss gars clones apa ma sy ndings 1 
Perc yniacdistinetly merved (arctic. aa eae 2 
Serer ya WOON A) Te sl i ds. aleh). wee oe Maldieds pallescens, 
PMU YTICOTIN 2) dl wcities dads iwi Tidboeme ih aurea, 
2 Perigynia oblong-ovate, 14” long...... cecseccceese glaucodea, 
Sob ererynia, Oblong, (27: long i) 0 <0. eels sree oad bledieien grisea, 


64. Carex pallescens JZ. 


Stems 6’—24' high, slender, mostly erect, hispid on the angles 
near the spikes, smooth below; leaves mostly shorter than the 
culm, 1’-14" wide, rough-margined, slightly pubescent on the 
sheaths ; staminate spike often clavate, 4’-8” long, short-stalked ; 
pistillate spikes 2-4, oblong, densely flowered, 3’-6” long, con- 
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tiguous, the uppermost sessile, the others on short peduncles, 
erect or spreading; bracts leafy, sheathless, often transversely 


mn Xmen 


wrinkled at the base, exceeding the culm; perigynia oblong, 


faintly nerved, pointless, as long as the pointed scale. 

Fields and grassy places. Common. June. 

The species is well marked by the somewhat clustered, short- 
peduncled, fertile spikes, and the oblong obscurely-nerved point- 
less perigynia. 

65. Carex aurea Nutt. 


Stems 3-18’ high, slender, erect or subprocumbent, smooth 
below, roughish above; leaves mostly shorter than the culm (or 
exceeding it in pigmy forms) $’—1” wide, smooth, slightly rough 
on the margins, bright green ; staminate spike clavate, 3’—8” long, 
sessile and inconspicuous, or stalked and manifest; pistillate 
spikes 2-4, cylindrical, 3’-9” long, the upper 2 contiguous, sessile 
or subsessile, erect or slightly spreading, the lower subdistant, on 
slender peduncles 4-1’ in length, suberect or spreading, some- 
times a subradical spike is present on a long, suberect peduncle ; 
bracts leaf-like, sheathing, exceeding the culm; perigynia ovoid 
or pyriform, nerved, thick, yellowish or golden brown at matur- 
ity, obtuse at the apex, longer than the ovate, acute or mucronate 
scale ; stigmas 2 or 3, achenium lenticular, apiculate. 

Wet springy ground and banks of streams. June, July. 

This interesting and infrequent species may be distinguished 
by its small pyriform yellowish-brown perigynia and lenticular 
achenia. 

66. Carex glaucodea Zuckm. 


Stems 6’-20' high, erect or spreading, smooth ; leaves mostly 
subradical, usually shorter than the culm, 14’-4” wide, rough at 
the extremities, smooth on the lower half, glaucous or pale green ; 
staminate spike subclavate, 6’—-9” long, sessile, sometimes incon- 
spicuous; pistillate spikes 2-4, subdensely flowered, perfectly 
cylindrical, 4’-1' long, the upper 2 usually approximate, the lower 
on erect, exserted stalks $'-1' in length, or the lowest remote on 
a filiform spreading or recurved peduncle 2-5’ long, glaucous, 
turning to a dull brown; bracts like the leaves, sheathing, all but 
the lowest exceeding the culm; perigynia oblong-ovate, numer- 
ously finely nerved, of a thick or leathery texture, tapering to 
an acutish, entire or notched apex, about twice longer than the 
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ovate, acute or cuspidate scale; achenium obovate; style even 
(not tumid), curved or abruptly bent at the base. 

Thin woods and moist places. Rare. June, July. Cayuga 
and Dutchess counties. 

This species may be separated from C. grisea, which it resem- 
bles, by its shorter stems and leaves, its more cylindrical spikes, 
and shorter perigynia, and by its curved styles. 


67. Carex grisea Wahi. 

Stems 1°-24° high, firm, usually somewhat robust, smooth, or 
sometimes roughish at the summit; leaves slightly hispid on the 
upper surface, smooth beneath, 14’—3” wide, the highest exceeding 
the cuim, pale green ; staminate spike 3’—9” long, sessile ; pistillate 
spikes 2-4, oblong, thick, loosely or subloosely flowered, 4’--1’ in 
length, the upper 2 usually contiguous, the uppermost sessile, the 
others more or less distant on stiff, erect peduncles }--1' long, 
light green or fading to tawny; bracts leafy, sheathing, ereet- 
spreading, or the upper divergent, much longer than the culm; 
perigynia oblong, obtuse, turgid, finely nerved, about the length 
of the ovate, cuspidate or rough-awned scale; achenium obovate, 
sometimes apiculate, with a straight, tumid or bulbous-thickened 
style. 


Moist ground and grassy places. Common. June. 

This species frequently forms tufts. Its straight, tumid or 
bulbous-thickened style articulates at or slightly above its base. 
A slender narrow-leaved form occurs which closely approaches, 
and which perhaps is referable to Var. angustifolia Boott. 


Leaves and bracts alike, sheathing, conspicuously thin, the 
latter exceeding the culm; perigynia obovoid or ovate-triquetrous, 
finely striate or nerved, distinctly beaked, shorter than the tri- 


nerved, pointed or rough-awned scale. 


Spikes 3-8 flowered, sheaths smooth............... oligocarpa. 
Spikes 3-10 flowered, sheaths pubescent ........... Hitchcockiana, 


68. Carex oligocarpa Schk. 
Stems 6’--18’ high, slender, erect or somewhat diffuse, rough on 
the upper portion; leaves short, or sometimes equaling the culm, 
about 1” wide, slightly rough on the veins beneath and margins; 
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staminate spike linear or subclavate, subsessile or on a stalk }’--1' 
in length; pistillate spikes 2-4, the upper 1 or 2 contiguous or 
distinct, short-pedunculate or sessile, the others distant or remote 
on stalks }’--1}’ long, all erect, loosely 3-8 flowered on a flexuous 
rachis; bracts with smooth sheaths, thin, longer than the culm; 
perigynia obovoid-triangular, with a distinct straight or slightly 
oblique beak, shorter than the rough-pointed or awned scale 
achenium obovate, apiculate; style tumid above the minute 
persistent base. 

Woods and shady places. Rare in the eastern part of the 
State, occasional elsewhere. June. 

This species is distinguished by its thin, narrow foliage, few 
and loosely flowered spikes, nearly straight-beaked striate peri- 
gynia, and tri-nerved awned scale. 


69. Carex Hitchcockiana Dew. 

Stems 1°-2° high or more, erect or spreading, rough, or smooth 
below; leaves short, or the upper equaling the culm, 1’—13’ 
wide, thin, more or less hispidly pubescent ; staminate spike linear 
or subclavate, 4’-1’ in length, on a slender, erect peduncle 4’-14/ 
long; pistillate spikes 2—4, loosely 3-10 flowered on a flexuous 
rachis, the upper two approximate, mostly on included stalks or 
the highest sessile, the lower distant or remote on erect, slightly- 
exserted peduncles; bracts and sheaths roughly pubescent, the 
former mostly surpassing the culm; perigynia oval or obovate, 
obtusely triangular, striate-nerved, 2” long, with an abrupt or 
tapering oblique recurved truncate beak, a little shorter than the 
broad tri-nerved rough-awned white scale; achenium and style 
like the last. 

Woods. Rare in the eastern part of the State. June, July. 

This may be distinguished from the preceding species by its 
pubescent sheaths, rougher foliage, shorter-stemmed fertile 
spikes, and by its perigynia, which have a conspicuously oblique 
or recurved beak. 

Var. triflora Peck n. var. More slender, with the fertile 
spikes 1-3 flowered. ; 

Collected on Mt. Defiance. June. 


Pistillate spikes 2-6, more or less flexuous, the upper 2 con- | 
tiguous or approximate, sessile or nearly so, the rest scattered — 
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and stalked, or sometimes all subdistant; bracts mostly exceed- 
ing the culm; perigynia obtusely angled, prominently nerved 
and having an abruptly bent or recurved rarely straight beak. 


Lower or radical leaves 8” broad or more........ ... albursina. 
Lower leaves less than 8” broad .............0 sees 1 
1 Pistillate spikes densely flowered, perigynia ovate....  granularis. 
1 Pistillate spikes subdensely or loosely flowered....... 2 
2 Upper spikes usually contiguous, the sterile subsessile, blanda. 
2 Upper spikes rarely contiguous, the sterile stalked. . 3 
3 Spikes subloosely flowered, bracts shorter than the culm, _ styloflexa, 
3 Spikes loosely flowered, bracts longer than the culm.. laxiflora. 


70. Carex laxiflora Zam. 

Stems 1°--2° high, erect or spreading, triangular, smooth 
leaves mostly subradical, short, 1,”-4” wide, smooth except on 
the margins, the radical often wider and half as long as the culm ; 
staminate spike linear or clavate, }’--1’ long, conspicuously stalked 
or subsessile ; pistillate spikes 2--4, linear, loosely flowered on a 
flexuous rachis }--1’ in length, the uppermost (rarely 2) sessile 
or short-stalked at the base of the sterile, the others subdistant 
or the lowest remote, all on erect, exserted peduncles }’-11’ long; 
bracts leafy, short-sheathed, shorter or slightly longer than the 
culm; perigynia obovate, strongly nerved, with a straight or 
slightly recurved beak, exceeding the ovate, obtuse, mostly mucro- 
nate white scale. 

A subradical spike on a slender, flattened peduncle 2’--21’ in 
length is not rare. 

Woods, ravines and open places. Common. June. 

Var. varians Bailey has stouter culms and broader leaves than 
the type, the fertile spikes a little closer flowered, the upper 2 
mostly contiguous to the sterile, the highest sessile, bracts often 
longer than the culm, the perigynia less strongly nerved. 

Var. patulifolia Carey, differs from the type chiefly in its 
broader root leaves, 5’--7” wide, and in the usually longer bracts, 
equaling or surpassing the culm. 

Very common in damp shades and ravines. May, June. 


71. Carex styloflexa Buckley. 


Stems 12’--18’ high, slender, erect or diffuse, smooth, leaves 
2’--4’ long, 1” wide, the radical longer and 1’--14” wide; staminate 
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Spike about 4 long on a slender, smooth stalk }/--2’ in 
length; scales oblong, blunt, light brown; pistillate spikes 
2--4, 4’-1’ in length, 5-10 subloosely flowered, scattered, all 
but the highest stalked, the lowest usually on a filiform 
recurved peduncle; bracts mostly shorter than the culm; 
perigynia obovate, lightly nerved, with a straight or recurved 
beak, longer than the ovate acute brown scale. 

Grassy places. Rare. June. Albany and Cattaraugus counties. 

This has been regarded by some as a variety of the preceding 
species, but it is easily separated by its short spikes. 


72. Carex blanda Dew. 


Stems 8’—20’ high, erect, triquetrous, rough on the angles; 
leaves 14’-3” wide, rough above the middle, equaling or shorter 
than the culm; staminate spike clavate, 4’—9” long, sessile or on 


a stalk 4’-1’ long; pistillate spikes 3-4, 3”-9" long, subdensely — 


flowered, the upper 2 usually contiguous to the staminate spike 
and sessile or nearly so, the lower pedunculate, erect, or the 
lowest remote on a setaceous peduncle 2’—3’ long, suberect or 
recurved; bracts leafy, mostly exceeding the culm; perigynia 
obovate, with a long or short tapering base, prominently nerved, 
terminating in a short recurved or abruptly bent beak, longer 
than the ovate, acute or mucronate white scale, more or less 
diverging at maturity. 

Woods and fields). Very common. June. 

Rarely among the large forms 1 or 2 of the lower spikes are 
compressed ; occasionally there is but 1 spike, stalked or sessile 
and contiguous to the staminate, in which case the latter is 
usually long-peduncled, exceeding the bracts. This species has 
been considered by some as a variety of C. laxiflora to which it 
is joined in the Manual, but its short dense pistillate spikes and 
commonly short sessile staminate spike give it such a distinct 
aspect that it may be distinguished at a glance. 


73. Carex albursina Shed. 


Stems 12’-20’ high, erect or spreading, flaccid below, acutely 
triangular and somewhat winged above, smooth; stem leaves 


2’-6’ long, eae wide, the radical longer, 8’—15” broad, smooth ; — 


staminate spike linear, 3’-15” in length, mostly sessile and often 
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inconspicuous; pistillate spikes cylindrical, loosely flowered on a 
slightly flexuous rachis }’—1’ long, the upper 1 or 2 contiguous to 
the staminate and cade, or nearly so, the lowest on a filiform 
peduncle 1’—2’ long, all erect or slightly spreading; bracts leafy, 

2”-4” broad, acuminate, the lowest much exceeding the culm; 

-perigynia ovoid-elliptical or obovate, nerved, 14”—2” long, half as 
broad, with a short recurved beak, twice the length of the obtuse 
mucronate white scale. 

Rich moist soil in woods and shaded places. Not common. 
June. Albany, Cayuga and Jefferson counties. 

This species was separated from OC. laxiflora, to which it was 
formerly joined as Var. latifolia oott, because of its broad 
leaves and bracts and its short sessile staminate spike. Its large 
perigynia also confirm the validity of its separation. 

The fruit of this and the three preceding species shells easily, 
and the specimens should be collected while it is yet scarcely 
mature. 

74. Carex granularis Wuhi. 


Stems 10-24’ high, mostly erect, smooth ; leaves short, usually 
much shorter than the culm, 1’—4” wide, smooth, rough near the 
apex, sheaths prominently glaucous; staminate spike subclavate, 
4-1’ long, sessile or short-peduncled, often inconspicuous; pistil- 
Bate spikes 2-5, cylindrical, compactly flowered, {’-1’ in length, 
the upper 2 mostly contiguous to the desdintidl nts spike, Béshile 
‘or slightly stalked, the others more or less distant on exserted 
peduncles {’—2’ long, erect or the lowest spreading, or rarely on 
a filiform drooping stalk 3’ long; bracts leafy, rough, the lower 
sheathing, exceeding the culm; perigynia ronnd-ovate or oblong- 
conical, prominently nerved, slightly turgid with a short bent 
entire or notched apex, nearly twice longer than the ovate pointed 
thin white scale; achenium obovate, minutely dotted, tipped with 
the abruptly bent style. 

Wet or moist ground in meadows and grassy places. Common. 
June. 

It is distinguished by the dense, cylindrical fertile spikes, and 
the strongly-nerved perigynia. 

_ Var. recta Dew. is usually smaller, the spikes less densely flow- 
ered, the perigynia with a straight acute or acuminate point. 
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Staminate spike clavate, pedunculate; pistillate spikes 2-4, 
short-cylindrical, 3-9 loosely or subloosely flowered, all on 
exserted erect or spreading filiform stalks, the lowest often sub- 
radical or even radical; bracts leafy, sheathed, shorter or longer 
than the culm; perigynia acutely triangular, finely and closely 
nerved, with a short recurved or sometimes obsolete point; scale 
thin, white or brown. 


Pistillate spikes pendulous; leaves 2”-5” broad ...... laxiculmis. 
Pistillate spikes erect-spreading, leaves 1’-14” broad.... digitalis. 


75. Carex digitalis Willd. 

Stems 6’—-18’ high, slender, almost capillary, erect or at length 
spreading, smooth; leaves about the length of the culm 1’-14’ 
wide, rough-margined, bright green; staminate spike 6’—9” long, 
its stalk $’-24’ in length; pistillate spikes 2-4, loosely 6-9 flow- 
ered, the highest subsessile or long-peduncled, the lower sub- 
distant or remote on filiform spreading peduncles 1’—24’ in length 
or more, the lowest sometimes pendulous; bracts leafy, sheathing, 
equaling or exceeding the culm; perigynia triangular-elliptical, 
finely nerved, with a short, obliquely bent point, nearly twice 
longer than the acute white scale. 

Woods and ravines. Not very common. June. 

The species is known by its narrow, 3-veined leaves and the 
small triangular perigynia. It usually grows in tufts. 


76. Carex laxiculmis Schw. 


Stems 10’-20’ high, slender, suberect or prostrate, smooth ; 
leaves mostly shorter than the culm, 14’—5” wide, conspicuously 
3-veined, glaucous, rough on the margins; staminate spike 
clavate, 6”-10” long, sometimes subtended by a slender green 
bract 2”—5” in length, mostly long-peduncled, exceeding the leaf- 
like sheathing bracts; pistillate spikes 3’-6” long, densely 3-8- 
flowered, all except the subsessile highest one on drooping fili- 
form peduncles 14’-23’ long; perigynia triquetrous, elliptical, 
densely nerved, with a short oblique or curved point, exceeding 
the ovate, obtuse or pointed brown or white scale. (C. retro- 
curva Dew.) 

Thin woods and copses. Common. June. 
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The broad glaucous leaves and drooping spikes on long fili- 
form peduncles characterize this species. 

There is a late form (Forma serotina) in which the new growth 
develops fruit soon after the old fruit has matured. In it the 
staminate spike is inconspicuous or abortive, and the pistillate 
spikes are erect and on peduncles much shorter than usual. 


Staminate spikes clavate; pistillate 2-5, erect, mostly on in- 
cluded stalks; bracts about the length of their long sheaths or 
obsolete ; perigynia acutely angled, finely nerved (obscurely in 
80) with a short recurved or straight beak ; leaves radical, prom- 
inently 3-ribbed (narrow and 1-veined in 80). 


TOR MAETO WCU MOIO ois og oo. sono s oosinc.n sina ture ah pedunculata, 
Leaves 3-ribbed, bracts conspicuous .............6.6. 1 
Bracts obsolete, sheaths purple ..............0eceees plantaginea, 
1 Leaves 2”—5” broad, dark green ............ 000 eee Careyana. 
1 Leaves 3”-12” broad, whitish-green ...............4. platyphylla. 


77. Carex Careyana Torr. 


Stems 1°-2° high, erect-spreading, smooth; leaves rough be- 
neath or smooth throughout, 2”-5” wide, shorter than the culm, 
dark green; staminate spike clavate, 5”-10” in length, its stalk 
4’-1’ long, usually with a scale-like or slender green bract, scales 
purplish or brown; pistillate spikes 2-3, loosely 2-8 flowered, 
the uppermost sessile at the base of the sterile, the others scat- 
tered, sometimes the lowest remote on a partly included stalk 
1’-1}’ long; bracts leafy, as long as their sheaths; perigynia 
acutely triangular-ovate, 2’-21” long, closely nerved, with an 
oblique or recurved beak, twice the length of the ovate, acute or 
mucronate purple-brown scale. 

Woods and ravines. Rare. May. Cayuga, Genesee and 
Jefferson counties. : 


78. Carex platyphylla Carey. 


Stems 8’-15’ high, slender, erect, at length widely spreading, 
smooth ; leaves shorter than the culm or rarely exceeding it, 
4’-1’ broad, smooth, glaucous or whitish green; staminate spike 
4”-10" long, its peduncle +’-1’ in length or rarely subsessile, 
usually with a scale-like or bristle-shaped bract ; pistillate spikes 
2-3, 2-10 loosely flowered, scattered, all erect on included stalks; 
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bracts leafy, about twice the length of the spikes; perigynia 
ovoid, acutely angled, closely nerved, with a recurved, entire or 
notched beak, 14” long, a little longer than the pointed brown 
scale. 

Woods, hillsides and ravines. Common. June. 

This species is easily recognized by its broad pale or glaucous 
leaves, conspicuous leaf-like bracts and short, loose, few-flowered 
spikes. 

79. Carex plantaginea Lam. 

Stems 1°-2° high, slender, erect, at length spreading or pros- - 
trate, smooth ; basal bracts 4-7, acute, dark purple; leaves shorter 
than the culm, 4’-1’ broad or more, smooth, prominently 3-ribbed ; 
staminate spike subclavate, acute at each end, }’ in length, its stalk 
5”-15” long, with dark purple scales; pistillate spikes 3-4, 3-10 
loosely flowered, 4’—?’ long, distant, erect on included peduncles, 
or the lowest subradical on an exserted stalk 1’-2’ in length; 
bracts 2”—4” long, acuminate or bristle-tipped, purple, with dark 
purple sheaths }’/-1’ long or more; perigynia triangular ovate, 
finely nerved, with a short recurved beak, 2’—2%” long, a little 
exceeding the ovate, acute, purple-pointed scale. 

Shaded banks, hillsides, copses and open woods. Infrequent. 
May, June. 

This is a very distinct species, recognizable at a glance by its 
broad radical leaves and its purplish sheaths, bracts and scales. 


80. Carex pedunculata Wuhl. 

Stems 3’-12’ long, slender, diffuse, smooth; basal bracts purple 
with acute green points; leaves flat, 1’-11” wide, rough beneath, 
stiff, longer than the culm; staminate spike cylindrical or ovoid, 
sessile, obtuse or acute, 2”--3” long, with dark purple scales; fertile 
spikes 2-4, 3--8 subdensely flowered, slightly staminate at the 
apex, 2”-4” in length, the uppermost sessile at the base of the 
sterile spike, the others subdistant on stalks 4’-1’ long, suberect 
or spreading, radical spikes numerous, prostrate on filiform 
peduncles 2’--6’ long; bracts inconspicuous, green, about the 
length of the sheaths; perigynia triangular-obovate, minutely 
downy or smooth, with a long tapering base and a short recurved 
minutely notched beak, smaller than the broadly obovate awned 
or cuspidate purplish scale. 
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Woods and banks. Common. May, June. 

This species is characterized by its commonly prostrate growth, 
inconspicuous bracts and concealed fruit. 

It inhabits chiefly dry shaded situations, but is found in 
meadows, on banks, and amongst shrubbery in rocky places. 


Pistillate spikes 3-4, few flowered, on erect or drooping partly 
included stalks; bracts obsolete or as long as their respective 
sheaths; perigynia minute, oblong, obscurely nerved, with a bent 
or straight beak; olive-brown at maturity; leaves short, 
setaceous or about 1” wide. 


. . * 3 
Leaves subradical, not setaceous,..... faex a Ua abela: capillaris 
POMPEO RECROCOUS 6 ois ccc cis cn dew tee tne ceed! coves eburnea. 


81. Carex capillaris JZ. 
Stems capillary, 4’--12’ high, erect, smooth ; leaves shorter than 
the culm, 1’ wide or less, rough on the margins, the radical ones 
numerous, flat, soft, often involute when old; staminate spike 


clavate, 2”.-3” long, its stalk 3’- 9” in length; pistillate spikes 2-3, 


scattered, the uppermost usually erect and equaling the staminate 


spike, the lower on drooping peduncles 3’- 12” long; bracts leaf- 


like, as long as their respective sheaths or more, the lowest 
usually exceeding its spike; perigynia oblong, 1’-1}” in length, 
nerveless, 2-ribbed, slightly turgid, somewhat thin in texture, olive 
brown, with a slender, entire roughish beak about twice the 


length of the ovate obtuse brown scale; achenium narrowly 


obovoid. 
Wet places. Local. Cortland county. 


82. Carex eburnea Boott. 


Stoloniferous ; stems 5’-12’ high, capillary, but firm and erect, 
smooth; leaves bristle-shaped, recurved-spreading, rough above 
the middle, shorter than the culm; staminate spike linear, 3’—5” 
long, sessile or slightly peduncled between the more elevated and 
conspicuous pistillate spikes, acute at each end, the brown scales 
often partly concealed by the scarious sheaths; pistillate spikes 
2-4, 2-6 densely flowered, 1’-2” long, approximate on slender 
stalks 4”-8” in length, sometimes the lowest distant; sheaths 
scarious, white with a tinge of brown at the base; perigynia 
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triangular obovate, obscurely nerved, smooth, olive-brown, shin- 
ing, with a minute round beak, longer than the ovate obtuse or 
acutish light-brown scale. 

Thin soil on or about limestone ledges. June. 

A very small species, but one easily known by its setaceous 
leaves and its very small erect pistillate spikes surpassing the 
staminate one. 


Plant dicecious ; staminate and pistillate spikes of the same size 
and color ; bracts, when present, scale-like or setaceous, sheathless ; 
perigynia dark purple, densely hairy, with a short, entire beak ; 
scales blackish purple. 


83. Carex scirpoidea Mx. 

Stoloniferous; stems 6’-15’ high, slender, erect, smooth; basal 
bracts dark purple, acute or obtuse; leaves subradical, stiff, 
mostly much shorter than the culm, 1” wide, smooth; staminate 
spike subclavate, $’-1’ in length with a small greenish tri-nerved 
cuspidate bract and dark purple scales; pistillate spikes 4’—1’ 
long, densely flowered; bracts setaceous, sheathless; perigynia 
ovate, very hairy, gradually tapering to a short entire or notched 
beak, mostly covered by the acutish blackish-purple ciliate scale. 

Thin soil covering rocks. Adirondack mountains. July. 

Plant moncecious; staminate spike clavate, sessile or short-stalked; 
pistillate spikes 1-5, globular-ovoid, oblong or cylindrical, sessile or 
short-stalked, the upper 2 contiguous or approximate, or all distinct 
and the lowest subdistant, each subtended by a scale-like or green 
bract, the lowest often by a leafy one 4’-2}’ long; perigynia 
subrotund, oval or elliptical, obtusely or acutely angled, mostly 
densely pubescent, abruptly contracted into a slender bifid beak ; 
scale ovate, commonly brown or purplish, equaling or shorter 
than the perigynia. 


Lan G DUDGSCENt \.)....0 + sucsisbeuetedete ta cals wurtehet tlapa «gtene ie pubescens. 
Plant: clabrougs oa: 0.aio.. gh ce ance EC aM orci hak BB ae 1 
1 Pistillate spikes on short stems, umbellately clustered, umbellata. 
1 Pistillate spikes not umbellately clustered.......... 2 
9 Bracts sheathing, purplish, “oo: .. se ayeR ens wee + 5 6m Richardsonii. 
2 "BYACUS NOU SDSALNIMIO’. OT ais ca ans ete ae ane Megs Hates 3 
3 Staminate spike 3” long orleans aoe ote ce 4 


3 Staminate spike more than 3” long ...........ee08, 6 
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4 Culms weak, recurved or reclining .............. 5 
REeenN OFOCG OF SPTGROING ... cs neces cccssccccne Peckii. 
® radical spikes present 1.2.2... 0... ee cece ccc ceo eee defiexa. 
SMOMIE BOIKCS WARUND, i. .'ss 045i ct venevewbsieves Emmonsii. 
6 Staminate spike about }” wide, the lowest pistillate 
spike with a long slender green bract............ Nove-Angliz. 
6 Staminate spike more than $” wide.............. 7 
7 Plant stoloniferous, scales of pistillate spikes com- 
monly brown or purplish ............cececeeees Pennsylvanica. 
7 Plant not stoloniferous, scales of pistillate spikes 
commonly greenish or tawny. .........eeeeeeees varia. 


84. Carex umbellata Schk. 


Stems 2’--4’ high, erect, growing in dense tufts from strong 
fibrous roots, somewhat stoloniferous; leaves 2’--10’ long, about 
1” wide, flat, or sometimes involute, rough, stiff, erect or spread- 
ing ; staminate spike clavate, }’--4’ in length, rarely with a pistillate 
spike at its base; pistillate spikes in clusters of 2 or 3 on stems 
}’--2’ long; usually level topped, 3 -8 flowered ; perigynia ovoid or 
triangular-obovate, nerveless, lightly pubescent, green or turn- 
ing to brownish with age, with an abrupt flattish bidentate 
beak, usually covered by the ovate pointed scale. 

_ Dry or sandy soil and rocky places. Common. May, June. 

The umbel-like clusters of pistillate spikes suggest the name of 
this species. They are often half concealed by the leaves. 

Var. vicina Dew. A form with 1 or 2 fertile spikes at the 
base of the sterile spike. 

It is found with the typical form. 


85. Carex Pennsylvanica Lam. 


Stoloniferous ; stems 6’-18’ high, slender, erect or spreading, 
rough or smooth, basal sheaths purplish or dull brown, fibrillose ; 
leaves mostly about the length of the culm but sometimes ex- 
ceeding it, $’-14” wide, rough-margined, bright or dull green, 
erect or diffuse ; staminate spike club-shaped, 5’—9” long, usually 
sessile, scales oblong obtuse or pointed, brown, or blackish brown; 
pistillate spikes 1-4, usually 3, globular or oblong, densely or 
loosely flowered, the upper 2 contiguous, sessile, the lowest 2’—6” 
distant, sessile or slightly stalked, bracts scale-like acute or 
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bristle-tipped, or sometimes the lowest leaf-like and 9’-18” inlength; 
perigynia subrotund or obovate, obtusely angled, densely or 
lightly pubescent, indistinctly nerved, abruptly contracted at the 
base, and narrowed above into a short bifid beak, covered by the 
ovate acute or acuminate, dark purplish or light brown scale. 

Dryish soil in woods, copses or open places. Very common. 
May, June. 

Var. separans Peck. Pistillate spikes 1-3, usually 2, the upper- 
most approximate to the short-stalked dark-brown sterile spike, 
the lowest 5’-10” distant; perigynia with a longer and more 
slender beak; otherwise like the type (Var. distans, Report 46, 
p- 51). 

Along or within the borders of woods. Jefferson and Otsego 
counties. June. 

Var. gracilifolia Peck, n. nom. Leaves long and slender, $’—3” 
wide, sometimes slightly involute and almost capillary, about 
equaling or sometimes considerably surpassing the slender culm. 
(Var. angustifolia 1. c.) 

Light or sandy soil in woods or open places. It often grows in 
tufts. This variety is common on Long Island. May. 

Because of the frequent previous use of the varietal name 
under which this plant was published it is thought best to give it 
a new name. 

Var. glumabunda Peck, n. var. Stems 8’-18' high, rather 
weak and often somewhat drooping, frequently growing in 
definite tufts; pistillate spikes mostly short and sessile as in the 
type, but sometimes the lowest 3’-8” long, conspicuously stalked 
or on a capillary peduncle 2’-8’ long which issues from the axil 
of the uppermost leaf, the others near the staminate spike and 
contiguous to each other or the lower sometimes 4’—6” distant, 
these occasionally sterile and acute at the apex; scales conspicu- 
ously brown or blackish brown, oblong-ovate or lanceolate, sharp_ 
pointed or cuspidate, longer than the perigynia and widely 
spreading at maturity. (Forma paleacea in part, l. c.) 

Sandy soil. Albany and Suffolk counties. 

Very rarely a second long-peduncled spike issues from the axil 
of one of the lower leaves. In all these varieties the bract of 
the lowest sessile spike is sometimes longer than its spike and 
green or foliaceous. 
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86. Carex varia Wuhl. 


- Stems 6’-18’ high, rather stout, erect or spreading, roughish 
above the middle; basal bracts bright purple, fibrillose ; leaves 
mostly shorter than the culm, 1’-2” wide, rough; staminate spike 
clavate, 4’-12” long, sessile or short-stalked, tawny or brown; 
pistillate spikes 2-5, usually 3, globular or oblong, sessile or 
sometimes the lowest short-peduncled, all separate or the upper 
2 occasionally contiguous, each with a scale-like bract or the 
lower 2 subtended by leaf-like bracts 4’--2’ long; perigynia sub- 
rotund or obovate, pubescent, abruptly contracted into a short 
bifid beak, covered by the ovate, pointed, pale-greenish, whitish 
ortawny-brownscale. (C.communis Bailey, Gray’s Man., 6th ed.) 

It is noteworthy that the smallest plants often have the long 
staminate spikes, and commonly the tall plants the short spikes 


_ which are 4’--6” long. In his description of this species Muhlen- 


sf 


berg remarks, “ variat spica mascula abbreviata etelongata.” No 
other species in this group is known to have such a variable 
staminate spike. 

In some of its forms C. Pennsylvanica approaches this species, 
but the absence of creeping rootstocks, the paler scales of the 
pistillate spikes and the more constant green foliaceous bract of 
the lowest spike will distinguish this plant. The scale of the 
pistillate spike is often entirely whitish or scarious except the 
green midrib. The species is found chiefly in hilly or rocky 
places in loose or gravelly soil. It seems to avoid sandy soil. 
It matures its fruit in May and June. 

The name C. varia Muwhl. formerly applied to this species was 


referred by Prof. Bailey to C. Emmonsii Dew., and in its place he 


substituted OC. communis Bailey. This name was discarded in 
the List of Plants of Northeastern North America, and C. pedi- 
cellata Britton adopted in its stead. 


87. Carex Emmonsii Dew. 


Stems capillary, 3’--15’ high, suberect or procumbent, smooth; 
basal sheaths dull purplish-brown, mostly green at the extremi- 
ties, slightly fibrillose; leaves lax, about 4” wide or more, flat, 
rough-margined, shorter than the culm or sometimes surpassing 
it; staminate spike slender, subclavate, sessile about 3” long, 
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acute or obtuse, commonly pale, but dark brown in the variety ; 
pistillate spikes 2--4, ovoid, sessile, the upper 2 contiguous, the 
other distinct, densely 3-8 flowered, each with a scale-like bract, 
the lowest often bristle-tipped, or rarely leaf-like; perigynia tri- 
angular-oval, pubescent, with a long slender base, contracted 
above into a narrow, oblique, bifid beak, usually about the length 
of the body; scale ovate-sblong, pointed, whitish, barely tinged 
with brown, as long as the perigynium. 

Commonly in dry places but sometimes in low wet soil. Com- 
mon. May, June. 

The species is easily recognized by its weak reclining or pros- 
trate stems, contiguous or approximate pistillate spikes and short, 
narrow, sessile, staminate spike. 

Var. distincta Howe n. var. Light or glaucous green; stam- 
inate spike linear 3” wide, 2’--5” long; pistillate spikes distinct, 
2’--5” apart, the lowest with a green bract 2-4 times the length 
of the spike, 3--5 flowered ; perigynia obovoid, minutely pubescent, 
with a rather short, straight or oblique bifid beak, about the 
length of the acute white scale. 

This variety seems to be intermediate between the type and C. 
Nove-Angliz. 

Var. colorata. Differs from the type only in its dark purple 
scales, which give a much darker color to the spikes than in the 
type. Commonin Westchester county. It is C. varia MvAl. var. 
colorata Bailey in the Manual. 


89. Carex Nove-Angliz Schw. 

Stoloniferous; stems 4’-12’ high, slender, diffuse or erect, 
slightly rough above the middle, usually purple and a little 
fibrillose at the base; leaves mostly shorter than the culm, }’-1” 
wide, flat, erect or spreading, rough-margined, bright green ; 
staminate spike linear, 3’-6” long, }” wide, short-peduncled or 
subsessile, light brown; pistillate spikes 1-3, ovoid, densely 
flowered, the upper 2 contiguous, or sometimes 3’-6” apart, 


sessile or the lower one on a short pedicel, each with a scale-like © 
awned bract longer than the spike, the lowest distant, con- — 
spicuously stalked, subtended by a green filiform bract nearly or _ 


fully equaling the culm; perigynia triangular obovoid, slightly 


pubescent, tapering to a short base and abruptly contracted — 
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aboye into a short, slender, bidentate beak, mostly covered by 
the ovate acute or pointed whitish scale. 

Damp soil in shaded hilly places. Rare. Rensselaer county. 
June. 

The distant lowest pistillate spike with its long slender green 
bract and the very narrow short-peduncled staminate spike are 
noticeable features of this species. 


90. Carex Peckii J/owe. 


_ Strongly stoloniferous; stems 3’-18’ high, slender, erect or 
spreading, smooth, purplish and lightly fivrillose at base ; leaves 
mostly much shorter than the culm, 1”-14” wide, open and flat, 

soft, erect or spreading, rough-margined, bright green ; staminate 
spike linear, 14”-3” long, sessile, often invisible, scales brown, 
white-margined ; pistillate spikes 2-3, ovoid, sessile, 2-8 closely 
flowered, the upper two crowded, usually concealing the stamin- 

_ ate spike, each with a green setaceous or short-awned, divergent 

- bract mostly not longer than the spike, the lowest 14’-2” distant, 
subtended by a green divergent bract about twice the leng:h of 

_ the spike; perigynia triangular-elliptical, 12’-2” long, 2” broad, 

= with an evenly tapering base and a short bidentate beak, 
_ longer than the ovate acute or cuspidate whitish or brownish 

i scale ; achenium exactly elliptical, 4” wide, substipitate, the style 
Bassi ious at its base. 

i Dry soil in woods and open places. May, June. Albany, 
Essex, Jefferson, Cayuga and Yates counties. 

This is C. Emmonsii Dew. var. elliptica Boott. 

ee 

i: 91. Carex deflexa Hornem. 

i Densely tufted; stems 2’.-6’ high, capillary, curved, diffuse, 
smooth; basal bracts acute or cuspidate fibrillose, dull brown or 
"purple; sacha shorter or longer than the culm, }” -1” wide, smooth, 
_ open and flat; staminate spike small and i staal 10US ; soeaiiads 
“spikes 1.-3, Perio 2, contiguous, 2-6 flowered, L’--14” in length 

and SA green or brownish, the lowest slightly Deranated 

' With a green filiform bract 2’-4” long ; radical spikes occasional ; 

perigynia pyriform, tri-costate, thinly pubescent, apa iiotsd 

above into a short, flat, slightly curved or oblique beak, a little 
exceeding the ovate acute or acutish, green and purple glume. 
23 
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Adirondack mountains. July. 

It forms small dense tufts, the short capillary stems often being 
prostrate at maturity, the longer leaves partly concealing the fruit ; 
or, they are suberect, and the spikes drooping; by which, and the 
apparent absence of the sterile spikes, this delicate species may 
be readily known. 

Var. Deanei Bailey. Stems 6’--12’ high, mostly longer than 
the leaves; staminate spike 2”--3” long, less than 4” wide, often 
oblique; pistillate spikes 4--8 flowered, 2”--3” apart, the lowest 
conspicuously stalked, its bract leaf-like and longer than the culm ; 
radical spikes few or numerous. ? 

Adirondack mountains. 


92 Carex Richardsonii R. Br. 


Stoloniferous; stems 4’--9’ high, stiff, erect or recurved-spreading, 
rough; basal bracts dull purple or tawny; leaves shorter than or 
as long as the culm, i”--14” wide, smooth, rough-margined, their 
extremities often involute, stiff, erect or recurved-spreading; stam- 
inate spike clavate, about 1’ long, on a short stalk or subsessile, 
conspicuously mottled; pistillate spikes 1--2, 3”--9” long, densely 
flowered, approximate, erect, the lowest on an included stalk, 
its sheath (or bract) 6”--9” long, acute or acuminate, usually cover- 
ing the lowest scale, dark purple or brown; perigynia subglobose 
or obovoid, thickly pubescent, obscurely nerved, with a long 
tapering base, contracted above intoashort point with an entire 
or erose orifice; scale ovate-oblong, obtuse, purplish-brown with 
scarious margins. 

Dry ground. Rare. Monroe county. 

This species seems to be quite local. It is, however, well 
marked by its purplish bracts and by its spikes appearing as if 
spotted with purple or brownish-purple. 


83. Carex pubescens JMuAl. 


Stems i1°-2° high, erect, hairy; leaves shorter than the culm 
14’-21” wide, pubescent, dull green ; staminate spike subclavate, 
on a_ peduncle 3’-6” long, erect, tawny; pistillate spikes 2-4, 
oblong or short-cylindrical, subdensely flowered, 5’-9” long, 
approximate, the upper 2 sessile or nearly so, the lowest on stalks 
3”-6” in length, all erect ; bracts conspicuous, the upper setaceous, 
the lowest leaf-like, 1/-2’ long; perigynia acutely triangular- 


29 
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obovate, densely hairy, 2” long, ?” wide, obscurely nerved, with a 
prominent bifid beak, a little longer than the oblong-ovate, cus- 
pidate white scale. 

Wet, grassy places. Common. June. 

It is distinguished from the other species of this group by its 
larger size and general pubescence. 


Staminate spike single, stalked, often fertile at the apex; pistil- 
late spikes 3-5, cylindrical, densely or loosely flowered on a 
straight or flexuous rachis, all on filiform more or less drooping 
peduncles; bracts sheathing, longer or shorter than the culm; 
perigynia obtusely or sharply triangular ovate or fusiform with 


a long tapering beak, slightly inflated. 
‘i 


™ Fistillate spikes densely flowered............eeesse00- 1 
mer istillate spikes loosely flowered ............e00sse00e 2 
1Spikes clavate or cylindrical,’ green, perigynia sharply 

Ege II AR Sogn oe prasina, 


1 Spikes cylindrical, fulvous, perigynia obtusely angled... castanea. 
m2 Perigynia short-stalked ...............eeeeeeeeeee arctata. 
RRR EN a Vag Cale vie case c ver wets 3 
3 Perigynia tapering into a long beak .................. debilis. 
3 Perigynia contracted into a rather short beak.......... glabra. 


94. Carex prasina Wahi. 
Stems 15’—30’ high, slender, often diffuse, slightly scabrous on 


= iieky ieee tien with a few pistillate flowers at 
the apex; pistillate spikes 3-4, cylindrical, 4/-14’ long, densely 
flowered or loosely flowered at the base, on filiform nodding 
stalks, the upper 2 or 3 approximate, the lowest remote ona 
peduncle 11’-21’ inlength; bracts leafy, the lower ones usually 
surpassing the culm, the upper 1 or 2 often slender, scarcely 
exceeding the spike; perigynia acutely triangular, few-nerved, 
tapering each way from below the middle, terminating above in 
a short, smooth, minutely-notched or entire beak, exceeding the 
Bitte ovate, acute or cuspidate white scale; achenium 
triangular-elliptical, apiculate. 

| Moist or wet fields and woods. Common. May, June. 
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The pistillate spikes, when fresh, are pale green and more 
densely flowered than in any of the other members of this group. 
This is C. miliacea Muh. of the older botanies. 


95. Carex arctata Doott. 

Stems 1°-2° high, slender, erect-spreading or diffuse, smooth, 
somewhat stoloniferous, basal bracts dark purple; leaves mostly 
shorter than the culm, radical leaves numerous, 14’—5” wide, 
smooth, rough-margined ; staminate spike linear, 6’—¥” long, its 
filiform stalk 5’-8” in length, often inconspicuous; pistillate 
spikes 3-5, 4/-*1’ long, loosely flowered on a flexuous rachis, all 
on drooping peduncles }’-3’ long, scattered, or the upper 2 
approximate, the highest usually extending above the staminate 
spike, the lowest remote; bracts leafy, sheathing, or the upper 
mostly filiform equaling or extending above the culm; perigynia 
ovate, stipitate, nerved, obtusely angled, tapering to a short 
bidentate beak, longer than the white, acute or cuspidate scale ; 
achenium obovoid, apiculate. 

Woods and shaded banks. Common. May, June. 

The stipitate perigynia constitute a distinguishing feature of 
this species. 

C. arctata x castanea Gailey. Pubescent; spikes 1” wide, 
loosely flowered, green or yellowish, somewhat approximate, 
erect-spreading or drooping; perigynia ovate, nerved, hairy, with 
a short bifid beak a little exceeding the acute whitish scale. 
(C. Knieskernii Dew.) In the List of the Plants of Northeastern 
North America this stands as C. arctata x formosa Ladley. 


86. Carex debilis M2. 

Stems ieee high, slender, erect or spreading, smooth, some- 
times stoloniferous; leaves shorter or longer than the culm, 
14”-2” wide, spreading, rough ; staminate spike linear, pistillate 
at the summit, short-stalked or subsessile ; pistillate spikes 3-5, 
linear or narrowly cylindrical, loosely flowered on a flexuous 
rachis 1’-3’ long, the 2 or 3 upper approximate on drooping 
stalks 1/-2’ in length, or the highest nearly erect, the lowest. 
remote, pendulous on a penducle 2’—3’ long, rarely branched at 
the base ; bracts leafy, sheathing, exceeding or equaling the culm 7 
perigynia fusiform, nerved, 5” long, tapering into a long slender 
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yaline bifid beak, twice the length of the obtuse or acutish 
white scale; achenium exactly elliptical, stipitate, apiculate. 

a Fields abi woods. Very common. June, July.» 

oh The species is distinguished by its long flexuous fertile spikes 
and its spindle-shaped perigynia. 

; Var. strictior Bacley. Stems taller and mostly erect; leaves 
firmer, 2” wide, spikes stiff and erect or erect-spreading ; peri- 
gynia deep green, a little longer than the scale. 

i Var. interjecta Aailey. Stems tall, erect; pistillate spikes 
Nearly erect, often compound at base, siapastielt flowered ; peri- 
'gynia shorter than in the type. Differs from the last in its nar- 
Tower leaves and more loosely flowered spikes. 


i 97. Carex glabra Boott. 

Stems 1°-2° high, slender, erect or somewhat spreading, 
smooth ; basal bracts dark purple; leaves about the length of the 
culm or less, 1”-14” wide, rough, bright green; staminate spike 
inear, 1’ long or more, short-peduncled, often fertile at the apex; 
istillate spikes 3-4, cylindrical, flexuous, subloosely flowered, 
-13' long, the upper 2 approximate, the lowest remote, all on 
iform drooping peduncles 1’-6’ long, or the uppermost short- 
talked and suberect; bracts leafy or the upper ones filiform, 
heathing, usually exceeding the culm; perigynia narrowly 
iblong-elliptical or lanceolate, nerved, 24’-3” or more in length, 
adually tapering into an empty sharply bidentate beak, twice 
‘the length of the obtuse brown-margined scale. 

_ Wet places. Rare. June, July. Oneida and Otsego counties. 
_ The few- flowered slightly flexuous fertile spikes and the large 
erigynia are characteristic of this species, which approaches 
). debilis in appearance. 


i 98. Carex castanea Wuhl. 

" Stoloniferous ; stems 1°-2° high, erect, acutely angled, lightly 
pubescent, Basat bracts dull brown, pubescent; stem leaves 1’—3’ 
length, the radical half as tee as the culm or more, 1}”’-2” 
broad, ares hairy, conspicuously veined, glaucous or fulvous-green; 
staminate spike clavate, usually acutish at each end, 6’—9” long, on 
a a stiff stalk 3’-\’ in length, bright brown; pistillate spikes 2-4, 
plong, or ae densely Rowalden Sianhialed sterile at the 
apex or base, 4’-1’ long, 2” wide, the upper 2 or 3 aggregated on 


i 
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drooping stalks 4/-1’ in length, the lowest distant and pendulous ; 
bracts variable, the lowest leafy, 2’-3’ long, sheathing, the upper 
Setaceous ; perigynia ovate-lanceolate, 24” long, turgid, 2-ribbed, 
obscurely nerved, spreading, tapering into a long smooth or 
roughish, mostly entire beak, about one-third longer than the 
acute, fringed, brown scale. 

Very rare. May, June. Oneida and Herkimer counties. 

Well marked by its glaucous leaves, and its short, yellowish or 
brown spikes, the upper subtended by setaceous bracts. This 
is C. flexilis Rudge in the older botanies. 


Perigynia moderately inflated. 

Staminate spikes 1-4, the terminal stalked; pistillate spikes 
2-5, sessile or short-stalked (the lower ones long-stalked in 99), 
approximate or distant, ovoid, oblong or cylindrical; bracts leafy, 
longer or shorter than the culm; perigynia ovoid or oblong- 
conic, nerved, smooth or pubescent, somewhat coriaceous in tex- 
ture, with a short bifid beak. 


Perigynia; scabro-pubeseent: . «...5: 5 <> uous eee ee aaa scabrata. 
Perigynia smooth or granular, pistillate spikes distant, 

PUT PLS — 5 ais 5 3:0, naa joreyaialepe sip, buat hike «19 ae polymorpha. 
Perigynia pubescent... . a+ as eeue'g scans ne tee 1 
Perigynia smooth or slightly rough, spikes not purple.. 2 

1 Pistillate spikes cylindrical, leaves involute ........... filiformis: 
1 Pistillate spikes cylindrical, leaves not involute....... 3 
3 Leaves and bracts exceeding the culm.............. lanuginosa. 
3 Leaves and bracts shorter than the culm............ 4 
4 Spikes ovoid or oblong, approximate....-.........66. -vestita, 
4 Spikes oblong-cylindrical, distant............ eee cees Houghtonii 
2 Pistillate spikes 6’-12” long, 2”—4” wide, leaves involute, striata. 
2 Pistillate spikes 2'-3’ long, 4”-5” wide, Jeaves flat.... riparia, 


99. Carex scabrata Schw. 


Stems 1°-2° high, rather stout, rough on the angles; leaves. 
numerous, the upper ones surpassing the culm, 2”—3” wide, rough, 
light-green; staminate spike clavate, 6’-9” long, its peduncle 
2”-6” in length ; pistillate spikes 3-5, cylindrical, densely flowered 
above, thinly at the base, approximate or scattered, the upper 2 
sessile and erect, the others on erect or spreading stalks }’-23’ in 
length; bracts leafy, sheathless or sometimes the upper ones 
short-filiform, the lowest surpassing the culm; perigynia ovoid, 
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nerved, slightly turgid, scabro-pubescent, contracted into a short 
‘obliquely toothed beak, exceeding the ovate acute or cuspidate 
brown scale; achenium obovate, acutely triangular. 

Scattered or in patches along streams and in wet places. 
Common. June. 

A rather coarse but bright-green species with the fertile spikes 
of a bristly or squarrose appearance when mature. It is some- 
what stoloniferous. 


100. Carex filiformis J. 

Stems 1°-3° high, slender, erect, obtusely angled, mostly 
smooth; basal bracts 1’-24’ in length, pointed, purplish-brown, 
more or less fibrillose ; leaves 1’-11” wide, carinate, prominently 
grooved, smooth, rough margined, becoming doubled or involute 
_ when dry, shorter than the culm, the radical ones numerous and 
longer; staminate spikes 1-3, rarely 4, clavate or cylindrical, 
‘1’-2’ in length, on a slender peduncle 1’-21’ long, subtended by a 
 scale-like, bristle-tipped, or short setaceous bract; pistillate spikes 
» 1-4, usually 2, cylindrical, densely flowered, or sometimes loosely 
at the base, subdistant or remote, sessile, or the lowest short- 
stalked, often staminate at the apex, 1’-11’ in length; perigynia 
_ obtusely triangular, ovoid, nerved, of a thick coriaceous texture, 
densely pubescent or tomentose, slightly inflated, contracted into 
‘a short, sharply toothed beak, mostly covered by the ovate 
lanceolate, pointed or rough cuspidate brown scale, the latter 

usually widely spreading at maturity. 

Swamps and wet meadows. Common. June, July. 

This species may be recognized by the long sterile, and gray- 
ish fertile spikes, and by the usually erect, narrow, carinate 
leaves. It seems to prefer cold elevated swamps and hogs, 
_ though by no means limited to them. 


101. Carex lanuginosa Mz. 

Stems 1°-2° high, stout, erect, acutely angled, roughish above 
_ the middle; root stock somewhat creeping; leaves open and flat, 
smooth, 1’-14” wide, shorter than the culm; staminate spikes 
1-8, #-11’ long, on stiff peduncles 4’-11’ in length; pistillate 
spikes 2-4, $’-1’ in length, 24”—3” thick, densely flowered, cylin- 
 drical, the uppermost usually sessile, the lower distant on short 
_ stalks, or the lowest remote on a slender peduncle 1’-1}’ long, 
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spreading or suberect, the others mostly ascending; bracts 


leafy, the lowest sheathing, longer or shorter than the culm; 


perigynia ovate, nerved, densely hairy, abruptly contracted into 
a short bidentate beak, about the ie of the ovate cuspidate 


brown spreading scale. 
Wet meadows, marshes and awralest: Not rare. June. 
This differs from the preceding in its open flat leaves, shorter 


bracts and stalked fertile spikes. -The carinate or involute leaves — 


of the former cause them to appear to be much more narrow 
than those of this species, which is considered by some to be a 
mere variety of C. filiformis. | 


102, Carex vestita Willd. 
Stoloniferous; stems 1°--3° high, rigid, acutely angled, rough 


at the summit; basal bracts fibrillose; leaves 1’-13” broad, rough, — 
shorter than the culm; staminate spikes 1--2, clavate, mostly — 


sessile, 2’--1}’ long; viet spikes 2-4, ovoid or short-oblong, 
o”-9” in length, compactly flowered, approximate or distant, 
rarely remote, sessile, erect, frequently with a few staminate 


flowers at the apex; bracts leafy, as long as the spikes, or the ~ 


lowest 14’ long; perigynia ovate, ree densely hispid-pubes- 


cent, contracted into a short beak, the white orifice erose or — 


slightly notched; scale ovate, cuspidate, brown with a white 
margin. 


Wet or dry sandy places. Rather rare. Albany, Richmond 


and Suffolk counties. 
It is credited by Dr. Torrey to the western counties of the 
State, but if there, it must be very scarce. 


103. Carex polymorpha Muhl. 
Stems 1°.-2° high, stout, strict, acutely angled, smooth ; leaves 
1’--6’ long or more, 1’--3” broad, smooth; staminate spikes 1--4, 


the terminal short or long-peduncled, clavate, 4/--1’ long, fre- | 


2 
quently with a few pistillate flowers at the base; pistillate spikes 


1—2, usually Seared densely flowered, pinanigiale sterile at 
the apex, 4’--11’ long, on exserted erect stalin 1/1’ in length ; 


bracts leafy, sheathing, mostly as long as the spike; perigynia 


oblong-ovate, nerved, conspicuously turgid, minutely papillose or — 


smooth, abruptly contracted into a slender purplish beak with 


: 


; 
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an oblique, entire or slightly notched orifice, longer than the 
_ ovate, obtuse, dark purple scale. 
_ “Western counties.” Dr. Torrey in the N. Y. State Flora. 
_ It does not appear to have been collected in the State recently. 


‘* 
. 


104. Carex striata M2. 
’ Stoloniferous; stems 15’-30’ high, stiff and erect, acutely 
angled, rough near the summit; basal bracts purple, fibrillose; 
_ leaves shorter or longer than the culm, 1”--2” wide, the upper sur- 
face rough, involute when dry; staminate spikes 2--3, the terminal 
one 1’--2’ fone short stalked or subsessile, the lowest with a seta- 
: ceous bract 4’--1’ in length; pistillate spikes 1-2, distant or 
' remote, the highest sessile, the lowest short-peduncied, densely 
-or subdensely flowered, %”--15” long, erect; bracts leafy, shorter 
or longer than the culm, or the highest dbout equaling it; perl- 
gynia oblong-ovate or subglobose, prominently nerved, smooth or 
roughish with a scattered pubescence, somewhat divergent, 
abruptly contracted into a short bifid beak with whitish teeth, 
about twice the length of the ovate, obtuse or acute, thin scale. 
Wet places and boggy shores of ponds. Suffolk county. June. 
_ Var. brevis Bailey. More slender, the leaves and bracts shorter 
_ and narrower (i” wide), the fertile spikes narrower, the highest 
- sometimes sterile at the apex and the perigynia pubescent; other- 
wise like the type. 


gee Tae 


105. Carex Houghtonii 7Jorrey. 
_ Stoloniferous; stems 1° 2° high, stiff, erect, acutely angled, 
rough at the summit; leaves shorter than the culm, i”- z” wide, 
_ rough-margined ; staminate spikes 1--2, clavate, the terminal one 
on a stiff peduncle }’--1’ long, the lowest often with a setaceous 
i bristleform bract as long as the spike or longer; pistillate 
Bikes 1-3, cylindrical or short oblong, subdensely flowered, 
_ 3-1’ long, subdistant, the upper two sessile, the lowest on an 
Bexscrted stalk 3”-9” in length, all erect ; bracts leafy, sheathless, 
t or the lowest shori-sheathed, dq dletee or exceeding the culm; 
;! _perigynia broadly ovate, Syme ante nerved, rough- Wabbacenk 
i abruptly contracted into a short, slender, sharply toothed beak, 
a little exceeding the ovate pointed or rough-awned brown scale « 
| achenium broadly obovate, minutely dotted. 


; 24 


4 


q 
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Sandy soil. Rare. Essex and Saratoga counties. June, July. 
Sometimes the mature perigynia become reddish-brown or 
almost chestnut color. 


106. Carex riparia Curtis. 


Stoloniferous; stems 2°-34° high, stout, acutely angled, rough 
above the middle, flaccid at the base; leaves longer than the 
culm, 2’”—5” wide, mostly smooth on the upper surface, rough 
beneath, erect or spreading, glaucous; staminate spikes 2-5, 
cylindrical, the highest 14’ in length on a stalk 1’ long or less, 
the lowest with a setaceous bract 1’-1}’ long; pistillate spikes 
2-4, densely flowered, or loosely at the base, cylindrical or 
clavate, 14’-3’ long, 4”—5” thick, distant, the uppermost subsessile, 
the: others short-peduncled, all erect, or the lowest sometimes 
spreading; bracts leafy, equaling or exceeding the culm; 
perigynia oblong-conical, finely nerved, smooth, gradually taper- 
ing into a short conical bidentate beak, a little longer than the 
ovate-lanceolate, awned scale; achenium narrowly obovate, 
apiculate. 

Bogs, swamps and wet places. Common. June. 

This is readily determined by the large erect spikes and 
oblong-conical, finely-nerved, olive brown perigynia. It is 
C. lacustris Welld. 

Staminate spikes 1-5, stalked or the lower ones sessile, rarely 
fertile at the apex; pistillate spikes 1-4, cylindrical or short- 
oblong, densely or subdensely flowered, subapproximate, distant 
or remote, sessile or nearly so, erect; bracts leafy, the lower 
short-sheathing or sheathless, mostly surpassing the culm; 
perigynia turgid, ovate-lanceolate, nerved, pubescent or smooth, 
with a long bifurcate beak, the teeth mostly recurved-spreading. 


Beripynia ‘smooth '!. > L400 a eee aristata. 
Perigyitia Hairy. 6:05. QSOs 1 
1. Staminate spikes: 1-2 2... Aw eS ae De hirta. 
1 -Stantinate spikes. 2-5... .a's6 We eta Ah tte des do trichocarpa. 


107. Carex hirta Z. 


Stoloniferous; stems 8’-24’ high, slender, erect or spreading, 
smooth below the summit, obtusely angled; leaves shorter than 
the culm, or, in low forms, the radical surpassing it, 1’-14” wide, 


REPORT OF THE STATE BOTANIST 187 


scabro-pubescent, densely hairy on the sheaths, light green; 
staminate spikes 1-2, cylindrical, }’/-1}’ long, on a slender 
peduncle 1’—2’ in length, the lowest 3’ long and sessile; pistillate 
spikes 1-3, distant or remote, the highest sessile, the lowest on 
an included stalk 3’-1’ in length, erect, subdensely flowered, 
#’-11’ long; bracts leafy, the lowest sheathing, surpassing the 
culm ; perigynia ovate-oblong or lanceolate, prominently nerved, 
turgid, downy-pubescent, 3” long, tapering into a long slender 
bifurcate beak, longer than the ovate rough-awned scale. 

Introduced. Rare or local. Cayuga county. June, July. 

It is separated from the next by its light green foliage and 
downy sheaths, and by its fewer, softer fertile spikes. 


108. Carex trichocarpa WuAl. 

Stems 2°-3° high, rigidly erect, acutely angled, smooth or his- 
pid on the angles above; leaves stiff, rough, 2’-3” wide, longer 
than the cuim; staminate spikes 2-5, linear or subclavate, 4’-11’ 
long, the terminal short-stalked, rarely with a few fertile flowers 
at the base or apex, the lowest, which is frequently the longest, 
with a bristleform bract, each tapering to an acute apex; pistil- 
late spikes 2-4, distant, short-peduncled, or the highest subsessile, 
erect, cylindrical, closely flowered above, somewhat loosely at the 
base, 1’-24’ long or more; bracts leafy, sheathless, longer than 
the culm; perigynia oblong-ovate, prominently nerved, hispidly 
pubescent, gradually tapering into a long bifurcate beak, the 
teeth sharp and spreading; scale ovate-lanceolate, thin, brown 
with scarious margins, shorter than the perigynium; achenium 
obovate, apiculate, smooth. 

Marshes and wet places. Common. June, July. 

Prominently marked by its 2-5 narrow acute sessile sterile 
spikes, and its rough-hairy, deeply cleft perigynia. 

Var. imberbis Gray. A reduced form with rough sheaths, 
smooth perigynia and mostly longer scales. 


109. Carex aristata R. Br. 


Stems i°-24° high, erect, stout, acutely angled, smooth below 
the spikes; leaves longer than the culm, 1}’-3” wide, smooth, 
rough on the margins, stiff, yellowish green; staminate spikes 


1-4, club-shaped, the uppermost on a stalk 4’-1’ long; pistillate 
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spikes 2-4, distant, the upper tivo sessile, the lowest on a short 
included stalk, densely flowered, 9’-24” in length; bracts leafy, 
the lowest sheathing, mostly longer than the culm; perigynia 
oblong-ovate, smooth, prominently nerved, 3’-34” in length, 
gradually tapering into a long and slender bifurcate beak, the 
awn-like teeth recurved, a little longer than the ovate-lanceolate, 
hispidly-awned scale; achenium elliptical, apiculate, very minutely 
papillese. 

Very rare. June. Jefferson county. 

Staminate spike solitary; pistillate spikes cylindrical, pendu- 
lous; perigynia stipitate, lanceolate, finely and densely nerved, 
with a slender deeply cleft beak, strongly refiexed at maturity. 

Perigynia with long, very strongly recurved teeth.. comosa. 

Perigynia with long straightish or divergent teeth.. Psendo-Cyperzus. 


110. Carex comosa Booit. 

Stems 2°-3° high, robust, erect, acutely angled, flaccid at the 
base, rough above the middle. smooth below; leaves surpassing 
the culm, 4”—5” broad or more, rough toward the extremities ; 
staminate spike cylindrical, 14’-12’ in length, subsessile or short- 
stalked, with a filiform bract mostly exceeding the culm; 
pistillate spikes 3-5, 1/-21’ long, 5”-7” wide, compactly flowered, 
the upper two, or sometimes three, approximate, the lowest dis- 
tant or remote, all on slender pendulous peduncles, frequently 
sterile at the apex; bracts leafy, sheathless, surpassing the 
culm ; perigynia stipitate, lanceolate, densely nerved, gradually 
tapering into a long, slender bifurcate beak, the awn-like teeth - 
strongly recurved; perigynia reflexed at maturity ; scale lanceo- 
late, bristle-tipped, a little shorter than the perigynium. 

Shores and wet places. Common. July, August. 

The strongly recurved teeth of the reflexed perigynia, the 
former as conspicuous at the time of flowering as at maturity, 
are characteristic of this species, which is closely allied to the 
next following one, of which, by some, it is considered a variety. 


111. Carex Pseudo-Cyperus JZ. 
Stems 2°-3° high, stout, sharply angled, smooth below the 
spikes, slightly flaccid at the base; leaves rongh, %’-4” wide, 
much surpassing the culm; staminate spike cylindrical, 14’-?4’ in 
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length, short-peduncled, with a filiform bract one-half the length 
of the spike or more; pistillate spikes 2-5, compactly flowered, 
exactly cylindrical, 2’—3’ in length, usually one or more compound 
at the base and sometimes sterile at the apex, the upper ones 
mostly approximate and the lowest distant, all pendulous on fili- 
form peduncles }’-2’ long; bracts leaf-like, sheathless, rough on 
both surfaces, much surpassing the culm; perigynia triangular- 
Janceolate, prominently nerved, smooth, stalked, gradually 
tapering into a short forked beak, the sharp teeth straight or 
spreading; scale lanceolate, rough-awned, about the length of the 
perigynia which are strongly reflexed at maturity. 

Shores and wet places. Common. July, August. 

Closely like the preceding when mature, but the spikes are 
more evenly cylindrical, and the teeth of the perigynia less 
spreading, and not so strongly recurved. Also, in its early stage 
it has been confounded with the next following species, which it 
resembles, but its longer spikes and peduncles should distinguish it. 


Perigynia much ivflated. 


Staminate spike single (rarely 2), stalked, sometimes fertile at 
the summit or base; pistillate spikes 1-4, approximate, or the 
lowest distant and spreading, the upper subsessile and suberect or 
all on short stalks, spreading or drooping, densely flowered, 
squarrose. 


Pistillate spikes erect, 3” wide, perigynia 8-uerved ..., Baileyi. 
Pistillate spikes 6” wide, perigynia 10-nerved ........ tentaculata. 
Pistillate spikes 5”--6” wide, the lower drooping ...... hystricina. 


112 Carex hystricina Muhl. 


Stems 15’-.4’ high, erect, acutely angled, rough above the 
middle or near the summit, smooth and flaccid at the base; leaves 
mostly surpassing the culm, 1}’—3” wide, rough above the middle 
and on the margins ; staminate spike single (rarely 2), cylindrical, 
1’_2’ long, mostly short-peduncled, light brown; pistillate spikes 
2-3, oblong or cylindrical, densely flowered, #’-1}’ long, the 
lowest often with i or 2 short branches at the base, approximate, 
the uppermost subsessile and spreading, the others on short nod- 
ding peduncles; bracts leaf-like, with obsolete sheaths, much 
surpassing the culm; or the highest often filiform and about 
equaling it; perigynia ovoid or ovate-lanceolate, smooth, many- 
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nerved, gradually tapering into a long, sharply toothed beak; scale, 
ovate-lanceolate, rough-awned, shorter than the widely divergent 
or horizontally spreading perigynia. 

Wet places. Very common. June, July. 

This species may be distinguished from the next by its longer- 
stalked drooping spikes and by its smaller, many-nerved peri- 
gynia. In cold, springy, sterile soil a small form oceurs with 
only one or two fertile spikes which are erect and nearly sessile. 
The scales of the sterile spikes of this species and C. Pseudo- 
Cyperus are strikingly alike. 


1:3. Carex tentaculata, Wuhl, 


Stems 18’-30’ high, erect or spreading, acutely angled above 
the middle, rough at the summit, mostly smooth below; leaves 
14”-3” wide, rough, longer than the culm ; staminate spike linear, 
very rarely with an additional short spike at its base, 14’-24’ 
long, short-peduncled ; pistillate spikes 2-4, compactly flowered, 
ovoid-cylindrical, 1’-14’ long, the upper two contiguous, sessile 
or nearly so, erect or divergent, the others approximate or the 
lowest sometimes remote on a short stalk, horizontally spreading ; 
bracts leaf-like, far surpassing the culm; perigynia turgid-ovoid, 
thin, about 10-nerved, widely divergent when mature, tapering 
into a long, slender, roughly-toothed beak, about twice the length 
of the linear-lanceolate, rough-awned scale; achenium ovoid, 
minutely papillose, with a long curved persistent style. 

Wet places. Very common. June, July. 

This species may be identified by the short-stalked, horizontally- 
spreading lowest spike, and by the spreading, slender beaks of 
the perigynia, which give to the spikes a coarse, comose appear- 
ance. The name ©. lurida, WaAl., is applied to this plant in the 
last edition of the Manual. Rarely the staminate spike is fertile 
at the apex. 

Var. flaccida (Bailey). Smaller, with 2-4 loosely flowered, 
approximate, sessile spikes 1’ long or less; the fruit longer than 
in the type and less abruptly contracted into the beak; the 
spikes of a dull or reddish-brown color. 

Var. parvula Paine. A diminutive form 5’-10’ high with one 
or two globose or ovoid sessile densely flowered reddish-brown 
spikes. 
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C. tentaculata x lupulina (Bailey.). Resembles C. lupulina, 
but is every way smaller; staminate spike stalked, pistillate 
spikes approximate, sessile, erect-spreading, dull yellowish or 
greenish; perigynia turgid-ovate, about 15-nerved, the long 
slender beaks widely divergent; scales with long rough awns 
shorter than the perigynia. 

In a meadow bog in Poestenkill with the above-named species 
and OC. hystricina, the latter being the most abundant. 


114. Carex Baileyi Britton. 


Stems 19’-20’ high, slender, erect, acutely angled, smooth or 
_ rough near the spikes ; leaves 1”-14” wide, rough, longer than the 
culm ; staminate spike linear, $’-1’ long, short-stalked or sessile; 
pistillate spikes 1-3, compactly flowered, ovoid or exactly cylin- 
'—-rical, 3’-b{’ in length, 2”-3” thick, rigidly erect, sessile, or the 
_ lowest subsessile; bracts leaf-like, sheathless, far surpassing the 
culm; perigynia turgid-globular, about eight-nerved, evenly 
' divergent, very abruptly contracted with a long, slender biden- 
_ tate beak, a little exceeding the long, rough-awned scale; achen- 
- ium triangular-elliptical, tapering to each end, minutely papillose,. 
j with a strongly curved style. (0. tentaculata var. gracilis Boott. 
©. lurida var. gracilis Bailey.) 
_ Swamps and wet places. Adirondack mountains. July. 
_. This slender handsome species bears but a slight resemblance 
to the preceding, of which it was long ago made a variety by 
Dr. Boott; nor have intermediate forms been found which might 
possibly connect it with that species. On the other hand, it has, 
since it was first discovered, maintained its perfect identity as a 
’ mountain-loving species. It does not appear to descend into the 
lower regions, where the other species is so common. Even 
_ dwarf forms of the allied species have their fertile spikes thicker 
than those of the most luxuriant forms of this, and the two main- 
tain their distinctive characters when growing side by side and 
under similar conditions. The name C. montamans was given to 
this species in the manuscript of this Report, but owing to the 
delay in its publication it becomes necessary to substitute for it 
the earlier published name of Prof. Britton. 


Pistillate spikes 9’-12” broad, erect on stiff peduncles or the 
upper sessile; bracts prominently sheathing; perigynia 6” long 
and 2” broad, ascending. Spikes hop-like in appearance. 
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Pistillate spikes 1/-2/ long, achenia without prominent 


mammillate angles.......... Poo Pe oe lupulina, 
Pistillate spikes 2’-3’ long, achenia distinctly mammil- 
Jate ON CNS AN QTEBS 2.0. lok as yc = ec ich eee lupuliformis. 


115. Carex lupulina Muhl. 

Stoloniferous ; stems 2°-3° high, erect, robust, acutely angled, 
smooth ; leaves 3’-6" broad or more, smooth, rough-mar- 
gined, conspicuously nodose, reticulated on the upper surface, 
much surpassing the culm; staminate spike single (rarely 
two), cylindrical, 1’-3’ in length on a peduncle 4’-14’ long; 
pistillate spikes 2-6, closely flowered, L’-2’ long, 8’-10” broad, 
the upper ones approximate, short-stalked or sessile, the others 
somewhat scattered and longer peduncled, or sometimes all sessile 
or nearly so, the lowest usually on a stalk 4’-1}’ lopg; bracts 
leaf like, prominently sheathing, much surpassing the culm; peri- 
gynia ovate-lanceolate, conspicuously stipitate, prominently 
nerved, thin, 6”-9” long, erect-spreading, gradually tapering into 
a long bilentate beak, nearly twice the length of the lanceolate, 
a\wn-pointed scale; achenium triquetrous, sharply angled, stipitate, 
about 13” long, scarcely 1” broad, tapering each way from the 
middle, the apex continuous with the persistent tortuous base of 
the style. 

Swamps and water holes. Common. July. 

Var. pedunculata Dew. Differs in its more scattered promi- 
nently peduncled spikes, its usually long-stalked sterile spike and 
the more divergent perigynia. 

C. lupulina x retrorsa Dudley. Perigynia straw-colored, hori- 
zontally spreading; scale acute or short-awaed. 


ea k 


116. Carex lupuliformis Sarétwell. 

Stems 2°-3° high, stout, smooth, usually stoloniferous; leaves 
longer than the culm, 3’-6” wide, smooth, rough-margined ; 
staminate spike clavate, 11’-3’ long, often long-stalked ; pistillate 
spikes 2-5, mostly 4, cylindrical, closely flowered, the upper 3 
contiguous, sessile, the others short-peduncled, the lowest distant 
or remote on an exserted stalk 3’-1’ in length, all erect and stiff, 
9’-3’ long, 9’-12” broad or more; bracts fcliaceous, sheathing, 
far surpassing the culm; perigynia ovate-acuminate, 5’—9” long, 
much inflated, strongly nerved, thin, more or less spreading, 
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tapering from a stalked base into a long cylindrical, bidentate 
beak, about twice the length of the ovate lanceolate, pointed or 
rough-awned scale; achenium nearly as broad as long, with a 
mammillate protuberance on each angle, and a long curved style. 
(C. lupulina var. polystachya Schw. and Torr.) 

Marshes. Rare. Yates and Putnam counties. July. 

The long spikes and peculiar achenia characterize this species. 


Perigynia moderately or much inflated, ascending, divergent 
or deflexed. 

Staminate spike single (rarely 2), slavvah, stalked or sessile, 
rarely androgynous; pistillate spikes 1-5, globose, oblong or 
short cylindrical, sometimes sterile at the apex, compactly sub- 
densely or alternately flowered, sessile or peduncled, erect or 
spreading, the upper contiguous or approximate, the others dis- 
tinct or scattered or all scattered, green or yellowish-green at 
maturity ; bracts leaf-like, with conspicuous or obsolete sheaths, 
erect or divaricate, longer than the culm; perigynia ovoid, lan- 
ceolate or awl shaped, nerved, mostly smooth with a short notched 
or long bifurcate beak. | 


Spikes short-cylindrical, leaves involute ............. extensa, 
Spikes globose or ovoid, distant, bracts sheathing..... 1 
Spikes globose or oblong, contiguous above, bracts 
dale la wchinin wilds efdnira.siow.s 2 
1 Spikes 4-8, distant, perigynia awl-shaped............ Collinsii. 
1 Spikes subdensely or densely flowered, perigynia not 
le ABB RE as ree 3 
3 Leaves 2’-6" wide........... CES Ee ree folliculata. 
ND a CS eae rr rae Michauxiana. 
2 Spikes 3-8-flowered, leaves involute ............000: oligosperma. 
2 Spikes more than 8-flowered, leaves not involute ..... 4 
4 Perigynia deflexed when mature, its beak bent..... flava. 
4 Perigynia with a straight beak ...............c00- 5 
5 Perigynia small, with a short, minutely notched beak. . CE Jeri. 
5 Perigynia much inflated, o’-8” long ..............5. 6 
6 Spikes 15-30 flowered, perigynia 25-30 nerved .... Grayili. 
6 Spikes 3-12 flowered, perigynia 15-20 nerved...... intumescens. 


117 Carex Grayii Carey. 
Stems 12’-30’ high, stout, acutely angled above, smooth ; 


leaves surpassing the culm, %’-3” wide, rough, light green; stam- 
25 
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inate spike linear or sub-clavate, 1’ long, often inconspicuous, 
sessile or short-peduncled ; pistillate spikes 1-3, usually 2, densely 
flowered, globular, contiguous or subdistant the uppermost ses- 
sile, the lower short-peduncled, erect, 6’—9’ thick; bracts leafy, 
longer than the culm; perigynia turgid-ovate or ovoid, 25-30 
nerved, 6”—9” long, smooth, widely spreading and deflexed, taper- 
ing into a long bidentate beak, about twice the length of the 
broadly ovate, acute scale. 

Wet places in the central and western part of the State, rare 
in the eastern part. July. 

The large yellowish-green spikes, mostly contiguous and of a 
bur-like aspect, sufficiently mark this fine species. It is related 
to the next following species to which it has sometimes been sub- 
joined as a variety. It is C. Asa-Grayi Bailey. 

Var. hispidula Gray. Perigynia hispidly-pubescent. Greene 
county. 

118 Carex intumescens Rudge. 

Stems 15’-30’ high, slender, erect, acutely angled, smooth be- 
low the middle, sometimes with a few short stolons; leaves 
14”-3” broad, rough, longer than the culm, dark green ; staminate 
spike cylindrical, #’-2’ in length, subsessile or on a stalk 4/12’ 
long; pistillate spikes 1-3, 5-10 loosely or subdensely flowered 
(rarely 1-3 flowered), globular, contiguous or approximate, ses- 
sile or the lowest on a short stalk 3’-6” in length, dark green, 
often becoming blackish in drying; bracts leafy, sheathless, 
much surpassing the culm ; perigynia turgid-ovoid, 15-20 nerved, 
widely spreading, tapering into a long, smooth or roughish bi- 
dentate beak, about twice longer than the oblong-ovate cuspi- 
date scale. 

Wet places in fields or woods. Very common. June, July. 


This species has more slender culms, darker foliage, fewer | 


flowered spikes and fewer nerved perigynia than C. Grayii, to 


which it is closely related. It is quite variable. In shaded — 


places there is a very slender form with one to three perigynia 


in a spike; also in open places there is a very slender form with » 
two to three scattered spikes having one to five rather small — 
perigynia in each. These sometimes assume a reddish-brown | 


color even before maturity. 
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119. Carex folliculata JZ. 


Stems 15’—30’ high, slender, erect, smooth; leaves 2’-6” wide, 
rough beneath, the lowest short and long-sheathing, the upper 
surpassing the culm; staminate spike small and often inconspicu- 
ous, }’ long or more, sessile or short-peduncled ; pistillate spikes 
38-4, 10-20 subloosely flowered, globose-ovoid, 5’—8” broad, 
approximate, distant or remote, the uppermost sessile, the lower 
on’ exserted peduncles 4-1’ long, all erect, green or tawny ; 
bracts leafy, sheathing, longer than the culm; perigynia ovate- . 
lanceolate, many-nerved, inflated, smooth, widely spreading, 
gradually tapering into a short bidentate beak, longer than the 

ovate rough-awned, white scale. 
_ Swamps and wet places. Common. June, July. 

The species is easily recognized by its short, lower stem leaves, 
and by its usually distant green or yellowish, subglobose spikes. 
On the sand plains west of Rome and in sphagnous marshes of 
the Adirondack region a short form occurs, having the pistillate 
spikes approximate, four of them being included in a space 
of 21’-3’, 

120. Carex Michauxiana Becki. 


Stems 10’—20’ high, stiff, smooth; leaves exceeding the culm, 
‘1’-14" wide, rough or sometimes smooth below the middle, 
yellowish-green; staminate spikes 3’-6” long, sessile, mostly 
inconspicuous; pistillate spikes 1-3, densely flowered, globose- 
ovoid, the upper contiguous and sessile, the lowest distant or 
remote on an exserted peduncle }’-1’ Jong, yellowish-green ; 
bracts leafy, sheathing, longer than the culm; perigynia lanceo- 
late, numerously nerved, inflated, smooth, erect, spreading or 
widely divergent, tapering into a short, slender bidentate beak, 
twice longer than the oblong, obtuse, light-brown scale. 
(C. rostrata Wx., C. Michauxii Schw.) 

Swamps and bogs. Adirondack region. July. 

More slender than the last; spikes fewer, more densely 
flowered, with the perigynia shorter and more slender, and the 
scale much smaller and awnless. An occasional form has the 
lowest spike on a peduncle five or six inches long. 


121. Carex Collinsii Wut. 


Stems 6’-20' high or more, slender, erect, rough above the 
middle; basal bracts purple; leaves exceeding the culm, 1’—14’ 
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wide, rough, bright green; staminate spike linear, 3” long 4” 
wide, sessile; pistillate spikes 2-4, distant, sessile or the lowest 
on a short exserted peduncle, all erect, 4-8 loosely flowered, 
green ; bracts leafy sheathing, longer than the culm; perigynia 
awl-shaped, finely nerved, smooth, slightly inflated, 6” long, 
reflexed, with a long, slender, deeply cleft beak, the awn-like 
teeth defiexed at maturity ; scale lanceolate, cuspidate, less than 
half the length of the perigynium. (C. subulata J/z.) 

Swamps and wet places. Very rare. Long Island and Rich- 
mond county. June, July. 


122. Carex oligosperma Vz. 


Stems 15’--30’ high, slender, erect or somewhat spreading, 
slightly rough on the acute angles above; leaves as long as the 
culm, 1” wide, becoming involute, smooth or rough-margined ; 
staminate spikes 1 or 2, clavate, }’--1}’ long, on stalks 4/--1’ in 
length; pistillate spikes 1-2, globular or ovoid, 3--8 flowered, — 
subdistant, the uppermost sessile, the lowest usually short-stalked, 
sometimes half staminate; bracts leaf-like, sheathless, shorter or 
longer thanthe culm; perizynia turgid ovate, 2”--2}” long, 14” wide, 
prominently eae, ascending, contracted into a short ‘alondie 
bidentate beak, longer than the ovate obtuse brown scale. 

Bogs and marshes. Northern part of the State. July, 
August. | 

Conspicuously marked by its tall slender stems, involute leaves 
and few flowered, ovoid spikes. 


123. Carex flava J. 

Stems 1°—-2° high, erect, smooth; leaves shorter than the culm, 
1’.-14” wide, mostly smooth, yellowish-green; staminate spike 
subclavate, about }’ long, sessile or short-stalked, erect or oblique, 
sometimes small and inconspicuous; pistillate spikes 1--4, ovoid 
or globular, compactly flowered, aggregated and sessile or the 
lowest subdistant and short-peduncled, yellowish-green or fulvous ; 
bracts leaf-like, sheathless, divaricate, longer than the culm; 
perigynia turgid-ovate, prominently nerved, smooth, tapering 
into a long, slender bent or recurved bidentate beak, strongly 
reflexed at maturity; scale oblong-ovate acute or obtusish, brown, 
much shorter than the perigynium; achenium short, triangular, 
obovate, apiculate, blackish-brown. 
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Bogs shores and wet places. Very common and variable. 
June to August. 

A form sometimes occurs in which the staminate spike is fer- 
tile at the apex. 

Var. graminis Bailey. Differs from the type in its much smaller 
size, longer leaves which exceed the culm, its mostly erect bracts, 
and in its smaller, usually straight perigynia. The beaks are 
deeply cleft as in the type and occasionally slightly rough. 

This variety is not rare in the Adirondack region. 

Var. fertilis Peck n. var. Stems 15’--20’ high, firm and erect, 
smooth; leaves 14”—2” wide; staminate spike invisible; pistillate 
spikes 4--5, ovoid or short-oblong, 5’--6” long, 3” wide, compactly 
flowered, the upper 3 aggregated, sessile, the lowest subdistant on 
a partly included stalk 3”--5” in length; bracts short-sheathed, 
divaricate and recurved, 3’-8’ long, or the upper sometimes 
setaceous ; perigynia yellowish-green with long rough beaks, a 
little longer than the oblong, acute deep brown scale. 

Low moist ground. Dutchess county. June. 

The staminate spike is apparently almost or wholly fertile. 


124. Carex Ckderi Zahrh. 


Stems 5’-20’ high, slender, smooth; leaves mostly exceeding 
the culm, 1” wide or more, smooth, yellowish-green, fading to 
fulvous when old; staminate spike 3’—%” long, often androgynous, 
sessile ; pistillate spikes 2—4, ovoid or short cylindrical, 3’—8” long, 
densely flowered, aggregated, or the lowest subdistant, all sessile 
and erect, sometimes 1 or 2 proliferously branched at the base, 
yellowish-green ; bracts leaf-like, erect, longer than the culm, or 
the upper sometimes setaceous; perigynia obovoid, straight, 
prominently nerved, divergent or ascending, contracted into a 
short bifid or slightly notched smooth beak, longer than the ovate 
acute thin brown scale; achenium triangular, obovate, apiculate, 
sharply angled, blackish-brown. 

Wet places. Common, especially in the western part of the 
Sta'e. July, August. 7 

This is easily separated from C. flava, to which it is closely 
allied, by its much smaller spikes and smaller perigynia with a 
shorter, straight, smooth, slightly notched beak. In the last edi- 
tion of the Manual it is referred to C. flava as Var. viridula 
Bailey. 
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125. Carex extensa Good. 

Stems 1°-2° high, slender but strict, smooth; leaves shorter 
than the culm or sometimes surpassing it, involute, smooth ; 
staminate spike clavate, 8’-10’ long, subsessile; pistillate spikes 
densely flowered, ovoid or short cylindrical, 4’-9” long, 24’-3” 
wide ; the upper ones approximate, sessile, the lowest remote on 
a short partly included stalk; bracts like the leaves or the upper- 
most often setaceous, the lowest sheathing,surpassing the culm; 
perigynia ovate, prominently nerved, ascending or widely diver- 
gent, gradually tapering into a short bifid beak, longer than the 
ovate acute or obtuse mucronate deep-brown scale; achenium 
elliptical, substipitate. . 

Introduced and local. Coney Island and Long Island. 

Distinguished from the last by its stiff involute leaves, less 
approximate spikes and larger, firmer perigynia. 

Spikes 1-4, the upper half or more of the terminal one fertile, © 
sterile below, the others fertile, densely flowered ; perigynia long- 
beaked, squarrose at maturity. 


126. Carex squarrosa L. 

Stems 14°-3° high, stiff and erect, acutely angled, smooth; 
leaves surpassing the culm, 14”-4” wide, lax and spreading, 
smooth, or rough above the middle; spikes 1—4, ovoid or cylin- 
drical, densely flowered, 6’—12” long, 4’-6” wide, usually approxi- 
mate, short-peduncled, or the lowest on a stiff stalk }’-1’ 
long, all erect, the terminal one pistillate above, stami- 
nate below; bracts leafy, longer than the culm, or the upper- 
most sometimes not exceeding its spike; perigynia turgid, 
obovoid, lightly few nerved, thin and papery, abruptly con- 
tracted into a long slender bifid beak as long as the body, 
the teeth short and thin, horizontally spreading at matur.ty; 
scale lanceolate, mostly concealed by the crowded perigynia ; 
achenium elliptical. : 

Moist meadows and swales. Common. June, July. 

This is a very distinct and peculiar species not closely related 
to any other in our limits. 

Forma robusta Peck. Stouter, leaves firmer, mostly erect; 
spikes 8’-12” long, 6’-7” wide, 2’ apart, the lowest on a slender 
drooping pedundcle 2’ long. 


t+ 
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Staminate spikes 1-4, short or long-stalked, often pistillate at 
the base or apex ; pistillate spikes 1-5, cylindrical, usually densely 
flowered, the upper approximate (clustered in 127), sessile or 
short-stalked, erect or spreading, the lower. sometimes drooping, 
or all distant, short-stalked or sessile, erect or ascending, some- 
times sterile at the apex, straw-colored or tawny ; bracts like the 
leaves, the lower sometimes sheathing, equaling or surpassing 
the culm; perigynia ovate or globular-ovoid, much inflated, 


nerved or nerveless, ascending or spreading (reflexed in 127) 


shining, with a prominent bidentate beak. (Spikes pendulous, 
loosely flowered and perigynia globular with a needle-shaped 
beak in 133.) 


ermtermaiia Tare, 14*—S" Wide, 0.0.25 sce e sees ae wes 1 
Perigynia small, less than 14” wide........... ea 2 

) 1 Pistillate spikes 2 or more, ascending............... Tuckermani. 
1 Pistillate spikes 1 or 2, perigynia wilely spreading... bullata. 
2 Pistillate spikes less than 4” wide ..... ere Pete Oe 3 

2 Pistillate spikes 4” wide or more ................> 4 
RIOR CRCCG OL AIIOROIDS eck e acc ep ecw ee eee monile. 
ES longirostris. 
4 Spikes contiguous, perigynia reflexed............ retrorsa. 

4 Spikes approximate or distant, perigynia not reflexed, 5 
MEE MNIIREM Stor hiss Wi ie. Sst ase ss awe eed seas oc utriculata, 
5 Spikes approximate or the lowest only distant....... Schweinitzii. 


127. Carex retrorsa Schw. 


Stems densely clustered, 2°-3° high, firm and erect, smooth 
with obtuse angles; leaves much longer than the culm, 14’—+’ 
wide, rough, bright green; staminate spikes 1-3, often slightly 
pistillate above or at the base, cylindrical, 1-2’ long; pistillate 
spikes 3-5, densely flowered, cylindrical, 1-2’ long or more, 4’—5” 
thick, the upper contiguous and erect on short included stalks, the 
lowest sometimes distant or remote on a short or long partly 


_ drooping peduncle, one or more often compound at the base; bracts 


leaf-like, short-sheathing, or sometimes the uppermost filiform, all 
much surpassing the culm; perigynia ovoid, prominently few- 
nerved, thin, strongly reflexed, tapering into a long bidentate 
beak ; scale short.lanceolate, usually invisible. 

Wet places and water holes. Common. June, July. 


200 NEW YORK STATE MUSEUM 


Readily identified by the clustered spikes and reflexed 
perigynia. 

Var. Hartii Gray. Slender; fertile spikes more or less dis- 
tant, stalked, loosely flowered; perigynia slightly reflexed. (C. 
Hartii Dew.) This is regarded by Prof. Britton as a distinct 
species. 

128. Carex Tuckermani Dew. 

Stems 1}°-3° high, stout, the acute angles rough ; leaves rough, 
1}’-2” wide, exceeding the culm; stiminate spikes 1-3, cylin- 
drical, 1’-13’ long, on a stalk 4’-1’ in length, the lowest some- 
times with a few pistillate flowers at its base; pistillate spikes 
2-4, densely flowered, oblong or cylindrical, ?’—2’ in length, 4”—6” 
thick, rather distant, the uppermost sessile, erect-spreading, the 
remainder peduncled, the lowest sometimes remote and droop- 
ing ; bracts leaf-like, sheathless, longer than the culm; perigynia 


large, ovate, prominently nerved, thin, 43’-5” long, 23’-3” thick, | 


contracted into a slender bidentate beak, twice the length of the 
lanceolate acute or pointed scale. 

Wet places in shaded stations or open fields) Common. June, 
July. 

The rather short thick spikes and the large ovate shining peri- 
gynia are characteristic of this species. When very young the 
perigynia of this species and of C. intumescens, C. Grayii and 
some others with inflated perigynia are very pale or almost 
white. 


129. Carex bullata Schk. 


Stems 1°-2° high, slender, erect, acutely angled, rough above, 
smooth below the middle, dark purple and fibrillose at the base; 
leaves smooth or roughish, stiff, mostly erect, 1’-13” wide, about 
the length of the culm; staminate spikes 2-3, cylindrical or sub- 
clavate, 3’-14’ in length on stalks 6’-9” long; pistillate spikes 
1-2, densely flowered, 6’—” (rarely 1’) long, 3’—5” thick, sessile 
and erect, or, when 2, approximate or remote, the uppermost 
short-stalked or sessile, the lowest on a slender peduncle 1’ long 
or less, erect or slightly spreading; bracts leafy with obsolete 
sheaths, usually exceeding the culm; perigynia ovate, much in- 
flated, nerved, thick, shining, widely divergent, tapering into a 
long, smooth or minutely roughened, bidentate beak, longer than 
the lanceolate acute or obtuse scale. 
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A very rare species but one well marked by its 1-2 short thick 
spikes, and its large shining widely divergent perigynia. No 
specimens of it are in the State Herbarium, but it is said to occur 
in Westchester county and in the valley of the Mohawk. 


130. Carex monile Zuckm. 


Stems 2°-3° high, slender, erect, rough on the acute angles 
above the middle; leaves longer than the culm, 1}’-2}” wide, 
rough at the top and on the margins, lax and somewhat spread- 
ing; staminate spikes 2-4, cylindrical or clavate, 1’-1}’ in length, 
usually on a stalk 1’ long; pistillate spikes 1-3, densely 
_ flowered, cylindrical, 1’-2}’ long, 3’—4” thick, scattered, the 
upper ones sessile and erect or erect-spreading, the lowest on a 
slender spreading stalk 4’-1’ in length, or sometimes sessile and 
erect; bracts leaf-like, with obsolete sheaths, far surpassing the 
culm; perigynia globose-ovate, much inflated, thin and papery, 
nerved, somewhat divergent, gradually tapering into a long 
bidentate beak, about twice the length of the acute or pointed 
scale. 

Wet places, margins of streams, etc. Common. July. 

It may be known by the slender stems and lax leaves, and by 
the 2-3-distant or remote, mostly erect, narrow, densely flowered 
spikes, and the globose thin shining perigynia. Forms some- 
times occur with a single pistillate spike, and such forms having 
the spike unusually thick might easily be mistaken for C. bullata. 
The species is very common in the Adirondack region. 


181. Carex utriculata Boott. 


Stems 2°—4° high, stout, acutely angled above the leaves, smooth, 
flaccid, conspicuously reticulated below the middle; leaves sur- 
passing the culm, 3’-5” broad, nodulose-roughened, dark green ; 
staminate spikes 3-4, the terminal one short stalked, the others 
sessile, 4’-3’ in length, the lowest with a slender bract exceeding its 
spike; pistillate spikes 2-5, densely flowered, sometimes one or 
more staminate at the apex, cylindrical, 14’-4’ long, 4”-6” thick, 
scattered, the upper sessile, the lower short-stalked, all erect or 
nearly so; bracts leafy, the lowest short-sheathing, far surpass- 
ing the culm; perigynia small, turgid-ovate, of a thick texture, 

few-nerved, divergent, abruptly contracted into a cylindrical, 
26 
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sharply-toothed beak, longer than the lanceolate acute or awned 
scale. 

Swamps, bogs and margins of streams. Common. June, July. 

The spikes are longer than in the last species, the perigynia 
are smaller and firmer. The species may be recognized by the 
nodose-netted stems and leaves. It iscommon in the Adirondack 
region where there are small forms, Var. minor oott, with 
spikes scarcely more than 1’-1}’ long. | 


132. Carex Schweinitzii Dew. 


Stoloniferous; stems 1°-2° high, erect, rough on the acute 
angles; leaves longer than the culm, 14’-3” broad or more 
rough, yellowish-green; staminate spikes 1-2, clavate, 9’-12, 
long on peduncles 3’-1’ in length; pistillate spikes 3-4, densely 
flowered, often loosely at the base, and sometimes compound, 
occasionally staminate at the apex, cylindrical, 1/-2’ long or 
more, 3’—4” thick, approximate, mostly on short spreading stalks, 
or sometimes the lowest remote ona filiform nodding peduncle 
2’-24’ long; bracts leaf-like, short sheathing or not sheathing, 
longer than the culm; perigynia small, turgid-ovoid, few-nerved, 
thin, divergent, gradually tapering into a slender bidentate beak, 
nearly twice the length of the rough-awned scale. 

Swamps and borders of streams. Oneida and Herkimer coun- 
ties. Apparently rare or wanting elsewhere. June. 


1338. Carex longirostris 7Zorr. 


Stems £0’-30’ high, slender, erect, smooth; leaves shorter than 
the culm, 14’—2” wide, rough, light or glaucous green; staminate 
spikes 2-3, clavate, 4/-1’ long, short-peduncled, yellowish-white ; 
pistillate spikes 2-5, loosely flowered, cylindrical, 1’2’ long, 
distant, the uppermost short-stalked and mostly erect, sometimes — 
half staminate above, the others on filiform, drooping peduncles 
14’-6’ in length; bracts leafy or the uppermost setaceous, the 
lowest barely sheathing, shorter than the culm; perigynia 
turgid-globular or globose-ovoid, 2-ribbed, nerveless, divergent, 
smooth, very abruptly contracted into a slender bifid beak longer 
than the body; scale lanceolate, whitish, often with a long awn- 
like point, equal to or a little shorter than the perigynia. ; 

Dry rocky places in woods or clearings. Not common. June. — 

A form with spikes less than one inch long is Var. minor 
Boott. 
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3 (F.) 
EDIBLE AND POISONOUS FUNGI OF NEW YORK. 


The figures and descriptions of the ‘ Edible and Poisonous 
Fungi of New York” here given have been prepared with a 
view to meet a growing and popular demand for information 
concerning a much-neglected department of economic botany, 
and to facilitate and encourage a more general acquisition of a 
knowledge of the natural food products of our State. Many 
who would gladly avail themselves of the agreeable and highly 
nutritious food afforded by our edible fungi are debarred from 
doing so by a lack of the knowledge necessary for a proper dis- 
crimination between the edible and the poisonous or worthless 
‘species. With this knowledge, the fear of the bad would no 
longer prevent the use of the good. With it many whose cir- 
cumstances are such as to make it difficult or impossible to pro- 
cure an adequate supply of animal food might often obtain a 
_yery good substitute for it by the slight labor of gathering it in 
_ the fields and woods. 

European works on this subject are less satisfactory, because 
the species in this country are not wholly the same as in that. 
Some of them are not readily procurable because of their high 
price, others and cheaper ones are less desirable because of 
deficiency in the number or the character of their illustrations. 
It has been the purpose of the writer in his attempt to elucidate 
this subject to be satisfactorily profuse in illustrations. The plates 
are of such dimensions as to admit of figures of natural size in 
all except a single species. Whenever it was necessary a whole 
plate has been devoted to a single species. In nearly all cases the 
appearance of the young as well as of the mature plant has been 
shown, and in several instances well-marked varieties have also been 
‘illustrated. For the benefit of the botanical student the spores 
of each species have been figured, magnified to a uniform scale 
of four hundred diameters. A compound microscope and a 
“micrometer are necessary to ascertain the shape and size of the 
spore. 

_ Of each species a brief diagnosis or botanical description is 
first given for the use of botanists. This is followed by a more 
full description in plain and simple language which may readily 
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be comprehended by the general reader. This description has 
been made as concise as was compatible with completeness and 
with the avoidance of technical terms. It is supplemented by a 
statement of the usual dimensions of the plant, its habitat or 
usual place of growth, its time of appearance, its qualities as an 
esculent and its relations or resemblances to other species. — 

Sixty-three edible species have been figured on thirty-nine 
plates, three poisonous ones on three plates and one unwholesome 
one on one plate. Of the sixty-three edible species, about forty 
have been tested as to their edible qualities by the writer. Of 
the remainder, all save four have been eaten without harm by 
some of his acquaintances or correspondents. The four unproved 
species have been recorded as edible by various writers and no 
word of suspicion has ever been raised against them, so that it 
may be asserted most confidently that no species here represented 
as edible is at all dangerous or deleterious if used with modera- 
tion and after proper selection and preparation. All the species 
are not equally sapid, tender or desirable, but any of them may 
be eaten with perfect safety, if collected in good condition and 
eaten in reasonable quantity. Nine of these species were first 
published as edible in the State Museum reports, seven having 
been proved by the writer, two by his friends. 

Other species belonging to our flora have been classed as 
edible by various writers, but they are not included in the present 
work, because opportunity has not yet been found for a personal 
trial of their edible qualities or for making accurate figures of 
them. It is to be hoped that in due time it may be possible to 
include them in a supplementary publication which shall com- 
plete this work. 

That there are dangerous species whose use as food should be 
most carefully avoided is an acknowledged fact, but the number 
of such species is far less than many suppose. According to the 
authority of those who have especially investigated this subject, 
the dangerously poisonous species found in this country all 
belong to a single genus, Amanita. About a dozen species of 
this genus have been found in our State, and of these, two are 
known to be harmless and edible, three or four only are 
commonly classed as poisonous, and probably a single one of 
these is responsible for a vast majority of the fatal accidents 
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resulting from “mushroom poisoning.” There are, however, 
‘some species in other genera that are capable of causing nausea, 
vomiting and derangement of the digestive organs. They are 
-unwholesome because of their persistently bitter, acrid or other- 
wise disagreeable flavor, or because of toughness of téxture or 
the possession of some quality repugnant to the stomach. They 
may indeed cause sickness and vomiting, but the irritation they 
induce is soon apparent and quickly causes the rejection from the 
system of the offending substance and then the normal condition 
of the system is soonrestored. Sometimes recovery in such cases 
may be hastened by the administration of some simple emetic 
which will assist the stomach in its efforts to expel the unwhole- 
some material. 

The dangerous species do not appear to possess such irritating 
qualities. The symptoms of sickness do not appear till several 
hours after eating, generally eight to fifteen. Then the face 
exhibits an ashy paleness, there is distress in the region of the 
stomach, resulting in nausea, vomiting and relaxation of the 
bowels, the extremities become cold, the pulse feeble, the sight 
affected, and finally stupor and death follow if relief is not 
obtained. To this. kind of poisoning, atropine, the active 
principle of Atropa belladonna, has been found to be an antidote. 
It has been administered in doses of ;4, to 3! of a grain accord- 
ing to the severity of the case, and the dose may be repeated if 
necessary. It should be administered in subcutaneous injections. 

For two thousand years or more people have made use of mush- 
rooms for food and from time to time death has resulted from 
their use, either through ignorance or carelessness. Still men 
persist in their use, and those who would use them if they dared 
frequently ask how they may distinguish mushrooms from toad- 
stools, the word “ toadstools”’ indicating to them poisonous or 
harmful species. Many attempts have been made to answer this 
question and many rules have been formulated by the observance 
of which, it has been claimed, all difficulty and danger would be 
avoided. Some of these rules are entirely unreliable and to 
others there are so many exceptions that they are misleading and 
practically worthless. The rules vary according to the stand- 
point of the one proposing them. One who considers the Com- 
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mon mushroom the only edible species seeks to separate it from — 
all others, and says “avoid all which have white gills and a hol- 
low stem.” This rule precludes the use of many mushrooms — 
which are just as good as the one it sustains, and at the same 
time it is not definite enough to limit the selection to the one 
intended. Another, thinking of the Delicious lactarius which 
has an orange-colored juice, says “ reject all such as have a white 
milky juice.” This rule forbids the use of several species of lac- 
tarius that are no more harmful and scarcely less sapid than the 
Delicious lactarius. Again we are told by some one who has in © 
mind the poisonous amanitas, to “discard all mushrooms that — 
have a warty cap or a membranous sheath at the bottom of the © 
stem.” This would be a very goed rule if we might add 
to it the sentence, unless you know the species to be edible 
and safe. The Orange mushroom, which is deemed an edible 
species of first quality, has a membranous sheath at the base 
of the stem, and the Reddish amanita has a warty cap and 
yet is not only harmless but very good, so that the rule which 
would forbid the use of these species excludes more than is neces- 
sary. The same may be said of those directions which require 
the rejection of all mushrooms having a viscid cap or an acrid 
taste or whose flesh on being broken quickly changes to a blue 
color. And as to the old-fashioned silver spoon test, by which it 
was thought that a silver spoon thrust among cooking mushrooms 
would be quickly tarnished if they were poisonous and remain 
bright if they were edible, that was long ago proved to be most 
unreliable by a fatal experiment in which several persons lost 
their lives because the cook put confidence it. Weare, therefore, 
forced to conclude that no abstract rule is at present known by 
which the good can in every case be separated from the bad. 
The only safe and reasonable way to do this is to learn to recog- 
nize each species by its.own peculiar specific characters. It is in 
this way that we recognize the useful and esculent species among 
flowering plants, and it must be in this way that we select our 
edible mushrooms. A little more care may be necessary in one 
case than in the other, because of a closer resemblance in some 
cases between good and bad mushrooms than between good and 
bad flowering plants. The principle that is to govern in this 
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matter is the same in both cases. The greater the number 
of edible species clearly recognizable by any one the greater the 
field from which he may draw his supplies. If he is acquainted 
with but one species he should limit his use of mushro ms to that 
one species, unless he can avail himself of the more extensive 
knowledge of some one else or unless he is willing to take the 
risk of eating some poisonous or unwholesome species. Ina few . 
instances it is possible to affirm of certain groups of species or of 
certain genera, that no deleterious species are known in them. 
Thus we have in this State six species of morels and no morel is 
known to be poisonous. It is, therefore, possible for any one 
who is able to separate a morel from all other fungi, to eat 
morels with considerable confidence though he may not be able 
to distinguish one species of morel from another. The same 
may be said of puff balls. No harmful species 1s known among 
them, and he who can discriminate between puff balls and all 
other fungi does not incur very much risk in eating any puff ball 
of good flavor, though he may not be able to distinguish the 
species from each other. The probability is that he will suffer 
no harm by so doing, but there is not absolute safety. It is 
possible that some rare species exists having deleterious qualities 
which have not yet been ascertained by experiment, hence the 
lack of absolute certainty; for we know by experience among 
the amanitas that excellent edible species may exist in the same 
genus with and be closely related botanically to dangerously | 
poisonous species. Therefore, those rules which say all morels, 
all puff balls, and all fairy clubs may safely be eaten are too 
sweeping, and would be better if modified by the words, “so far 
as known.” . 

Many mushrooms have a farinaceous taste or odor, or both 
taste and od vr are of this character. Some have thought that all 
species having this meal like flavor are edible, and indeed many 
of them are, and no dangerously poisonous species is known to 
have it. But occasionally a species has this flavor combined with 
or followed by a bitter or otherwise disagreeable flavor which 
would at least render the mushroom undesirable if not unwhole- 
some. So that rules designed to aid in the selection of edible 
Species have their exceptions and their weak points as well as the 
rules designed to protect us against the poisonous species. There 
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is, therefore, no escape from the necessity of acquiring a knowl- 
edge of each species we would utilize, sufficiently clear and exact 
to enable us to distinguish it from all others. Whatever value 
investigators and experimenters, who are willing to take some 
risks for the good of others, may find in such rules or general 
principles, it is evident that they are not sufficiently definite, 
exact and reliable for general use. To any one willing to avail 
himself of the experience of others and to apply himself suffi- 
ciently to learn to recognize the;species they have found to be 
edible, nature opens a field productive of much palatable and 
‘nutritious food, which is too often left to decay where it grew. 
But some care is necessary in the selection of specimens of 
species known to be edible. The plants selected should be in 
good condition. Well grown, sound, fresh specimens only should 
be chosen. Old, partly-decayed, water-soaked, worm-eaten or 


withered plants should be discarded. Even young and sound 


ones should not be kept too long before they are cooked. They 
are in some cases very perishable and deteriorate rapidly. If 
more have been collected at one time than are needed for a single 
meal it will generally be better to cook them all at once and keep 
them in a refrigerator in the cooked rather than in the raw state. 
As arule it is better to cook them the same day they are col- 
lected. In the case of the inky fungi this will be absolutely 
necessary, for they will not keep in good condition from one day 
tillthe next. Some of the species literally grow up in a night and 
perish ina day. These also should be cooked with great prompt- 
ness, for they are only desirable while young and before the gills 
have begun to change to a black inky liquid. Puff balls should 
only be used while the inner flesh is pure and white. When the 
yellowish stains of maturity begin to appear they are no longer 
fit for food. No one would think of eating them after the flesh 
has changed to the cottony dusty mass of maturity. 

Many insects are fond of mushrooms. Both they and their 
larvee feed on them and the latter often live in them. A mush- 
room may appear fair externally, but if it is cut or broken its 
flesh may be seen to be full of holes or galleries excavated by 
larvee, and perhaps a colony of the larve themselves may be 
found within. It is needless to say that such specimens are 
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unfit for food. Strange as it may seem, a colony of larve 
in the lower part of the stem of a mushroom will some- 
times affect disastrously the flavor of the cap or upper 
part which they have not yet invaded. This fact may explain in 
part the varying opinions of different writers concerning the 
flavor and edible qualities of certain mushrooms. Slight differ- 
ences in flavor may also be attributed to differences in the char- 
acter of the soil in which they grow, the amount of moisture in 
the atmosphere, degree of temperature, age and rapidity of 
growth and to exposure to the sun and wind. Old and slowly- 
developed individuals are likely to be less tender than young and 
rapidly growing ones. Differences in individual tastes will also 
account in part for differences of opinion on this point. There 
are also peculiarities of constitution which have given origin to 
the saying, “ What is one man’s meat is another man’s poison.” 
One person can eat no egg, nor anything into which egg enters 
as an ingredient, without suffering or sickness. Another is made 
sick by eating strawberries, nevertheless egg and strawberries 
are not classed as poisonous. Still it is possible that some fungi 
as harmless as egg and strawberries may have been charged with 
poisonous qualities from some such accidental circumstance or 
individual peculiarity. 

In collecting mushrooms for the table it is well, in all cases in 
which the stems are too tough for food, to cut the caps from the 
stems. In tnis way much dirt and useless material will be left 
where it belongs, and it will be possible in many cases to ascer- 
tain if the caps have been attacked by insects. Most often the 
larve mine their way up from the ground through the central 
part of the stem to the cap, and by cutting the cap from the 
‘stem their holes or galleries are exposed to view. In but few 
Species are the stems sufficiently tender to be used. Some have 
recommended that the caps be placed in the collecting basket in 
an inverted position, for if placed in their natural position with 
gills downward they will drop their spores and their flavor will 
be impaired. It is very doubtful if this partial loss of spores 
affects the flavor in any appreciable degree. If more than one 
species should be taken during the same excursion it would be 
well to keep them separate from each other by wrapping each 
27 
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species in a piece of paper by itself. This precaution is ne 
necessary if the species are so distinct in color, shape or size that 
they can readily be separated from each other at home, or if they 
are so similar in flavor and texture that they may be treated 
alike in cooking without any detriment to their esculent qualities, 
Should a doubt arise at any time, concerning the identity of a 
supposed edible species, do not use such a mushroom until all 
doubt on this point has been banished. If it is thought desirable 
to compare the plant with the published figures and descriptions 
for the purpose of identifying the species, select for this purpose 
sound specimens which represent both the young and the mature 
forms, that all the specific characters may be shown. Take the 
specimens up carefully from their place of growth, removing all 
the loose dirt from the base of the stem. Wrap the specimens 
carefully in soft paper or large green leaves that they may be 
kept as fresh as possible till the time of examination. On reach- 
ing home, lose no time in making the examination for in some 
species there are evanescent characters which will not be available 
after a few hours’ delay. In one family of fungi the color of the 
spores is an important character and a great aid in the identi- 
fication of species. The color ofthe spores in many species is 
the same as or similar to the color of the mature gills, but there 
are so many exceptions that explicit directions for ascertaining” 
their color will be given in another place. 
In the preparation of mushrooms for cooking, the utmost 
cleanliness should be observed. Some have the upper surface of 
the cap covered with a sticky, viscid or glutinous substance when . 
fresh. This often causes bits of dirt, leaves or sticks to adhere 
the cap tenaciously. In such cases it is generally best to remove 
this rubbish by peeling the caps. In other cases the dirt may be 
wiped away with a damp cloth or towel, or washed off and then 
the surface dried with a towel. It is also well to peel tho 
having a thick tough skin. In boleti, the stratum of pores on 
the lower surface of the cap is apt to form a mucilaginous or 
slimy disagreeable mass in cooking. It is, therefore, well to 
remove it before cooking. It is easily separable from the cap 
and can readily be removed by pressing it outwardly from the 
stem with a knife blade. In very large thick-fleshed apenas t 
it is best to cut in slices or chop in small pieces. 


- 


_ The proper method of cooking will depend somewhat on 
the kind of mushroom, the tastes of those that are to eat 
them and the conveniences at hand. Many of them can 
be cooked in the same manner as a_beefsteak. It is 
customary to cook them in a very simple manner, either 
by frying in butter or broiling gently with a little butter 
added and seasoning to taste. They may also be stewed or 
baked. The skillful cook will devise many ways of cooking them 
and various recipes will be found in cook books and in works on 
edible fungi. Too much cooking may spoil a mushroom as well 
as an oyster or a tender beefsteak. My efforts to make a tough 
mushroom tender by steaming have not been successful, but the 
experiments have not been numerous nor long continued. 
Species too tough to be eaten with pleasure or digested with 
comfort have sometimes been utilized by making of them a kind 
of soup or broth which could be eaten with relish and comfort. 
Sometimes mushrooms are used in small quantity to give flavor 
to meats or other dishes. Those of inferior flavor are sometimes 
made more agreeable by cooking with them a few specimens of 
some more highly flavored species. The same species may vary 
1 flavor according to the method of cooking and the kind of 
seasoning used as wellas by reason of the circumstances previously 
mentioned. 

_ Mushrooms may be dried and kept for future use. The best 
n ethod of drying them is to place them in a current of warm air. 
Dry them as quickly as possible without burning them, and keep 
the drying process in operation till completed. A common fruit 
evaporator would doubtless be a good instrument for drying 
them. The drying of thick and moist ones would be facilitated 
by cutting them in slices. 

| The general opinion is that mushrooms constitute a very nutri- 
tious and sustaining diet.. Chemical analysis and _ personal 
experience indicate this. The former has shown that in 
their dry matter they contain from twenty to fifty per cent. 
of protein or nitrogenous material. They may, therefore, 
well be called a kind of vegetable meat and be used as 
a substitute for animal food. Like other vegetables, they are 
largely composed of water, which is from eighty to ninety 
percent. of the whole. In consequence of this they shrink greatly 
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in drying and lose much weight. The presence of so much nitro- 
genous material induces rapid decay and loathsome decomposition 
in them. It should also teach moderation in their use as food. 
A hearty meal on mushrooms alone would be about as reasonable. 
as a dinner on nothing but beefsteak, and might be expected to 
be followed by similar ill consequences. Gormandizing is not 
commendable under any circumstances nor with any kind of 
food. But especially should it be avoided in mushroom eating, | 
for the human system demands but small quantities of the nitro- 
genous elements which enter into its composition. An excessive 
amount is sure to be hurtful, but eaten in moderate quantity it is” 
easily digestible, acceptable and beneficial. The digestive organs 
of the writer are not strong by nature and are easily affected by’ 
unfavorable treatment or indigestible substances, yet he has never 
experienced any discomfort from eating mushrooms. He has 
eaten them frequently, partaken of many different species, and 
experimented with a considerable number of species not classified | 
as edible. The explanation is simple. They have always been | 
eaten in moderate quantity. In my opinion, cases of sickness | 
and digestive derangement that have been attributed to poison-| 
ous properties of mushrooms are sometimes really due to the) 
excessive use of species that otherwise are perfectly harmless. | 

In some countries where edible fungi are commonly and exten-} 
sively employed as food, even species which we regard as) 
unwholesome are utilized. They are soaked in vinegar or in salt 
water for the purpose of destroying or rendering inert their 
noxious properties. They are then carefully washed and thrown| 
into hot water for a short time, after which they are treated in| 
the usual way. This practice is not recommended. Aside from) 
the danger arising from the inefficiency of the treatment in some 
cases, it is very improbable that any mushrooms so treated would 
still retain a very agreeable flavor. There is, besides, no need of| 
running any risks with doubtful or suspected species, for the: 
number of those known to be good and safe is sufficiently great 
to satisfy all reasonable demands. Possibly the time may yet 
come when the noxious properties of poisonous mushrooms may 
be utilized with advantage in medicine, but such species should 
not be used as food. He who is too ignorant to recognize with 
confidence the species known to be good, would better abstain 
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rom such food entirely unless he can avail himself of the knowl- 
dge of some one who can recognize them. 

A few edible fungi appear early in the season, but with us 
uly, August and September are the months when the greatest 
ariety is to be found. The morels occur in May and June. The 
‘airy-ring mushroom and the Glistening coprinus sometimes 
ppear in June, and successive crops follow from time to time 
yhenever the weather is favorable. During warm, showery 
eather in July and August most of our edible boleti are to be 
ound. 

A few of the species continue in September. The latter part 
f August and the first half of September will bring the Common 
4ushroom and the Horse mushroom, the weather conditions 
eing right. Excessively dry weather and prevailing cold 
yeather are unfavorable to mushroom growth. Heat and moist- 
re combined are favorable. It sometimes happens when the 
elds and open country are too dry for mushroom growth, a 
canty supply may be found in deep woods and shady swamps. 
t would be useless to look in such places for the Common mush- 
oom and the Fairy-ring mushroom, for they do not grow in 
roods; but the Delicious lactarius, the Involute paxillus, the 
sough-stemmed boletus and the Chantarelle may be found there. 
the Oyster pleurotus and the Sapid pleurotus may be found in 
roods or clearings at any time between June and October, pro- 
ided there is sufficient rain to induce growth, but the Honey- 
olored armillaria, the Imbricated tricholoma, the Masked tricho- 
yma and the Elm pleurotus will rarely be found before the last 
eek in August or the first of September. Let no one expect to 
nd the Granulated boletus, the Yellowish-brown boletus or the 
mall Yellowish boletus except in the immediate vicinity of pine 
rees or in places where pine trees have grown. These hints 
lay be something of a guide to the inexperienced mushroom 
unter. The dates and habitat given under the description of 
ach species will furnish more full and definite information on 
his subject. 

Before proceeding to the description of species it may be well 
0 explain certain technical terms it may be convenient or 
ecessary to use. For illustration of some of the following terms 
26 Plate A and its explanation. 
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The substance of a mushroom takes the name jlesh though it ig 
quite unlike animal flesh in textureand appearance. Most mush- 
rooms have an expanded part called the cap botanically known as 
the pileus. This is generally supported on a stem, but in the 
absence of a stem the cap is sessile. It varies much in shape in 
different species and even in the same species in different stages 
of development. In some mushrooms thin vertical plates or 
membranes radiate from the stem to the margin of the cap, or 
in the absence of a stem, from the point of attachment of the cap 
to its free margin. These are called lamelle or gills. Shorte 
ones intervene toward the margin of the cap to fill the spaces. 
that would otherwise be Jeft vacant. The gills are attached by 
their upper edge to the lower surface of the cap and often by 
their inner extremity to the stem. They are adnate when 
attached to the stem by the whole width of their inner extremity 
adnexed, when attached by a part of their width only, decurrent, 
when they run down on the stem, gradually tapering to a point, 
and free when not attached to the stem. Sometimes their lower 
edge is notched or excavated at or near the stem, which fact is 
designated by the words emarginate or sinuate. 

In some, the lower surface of the cap is full of small holes or 
cells, called pores. These are so small in some species that they 
are scarcely noticeable but generally they are easily visible 
They stand like tubes in a vertical position, side by side, with the 
openings or mouths downward. Theoretically they may be sup- 
posed to be formed by numerous gills connected by frequent pa 
titions or transverse membranes. . 

In still another group of mushrooms the lower surface of the 
cap has neither gills nor pores, but instead there are numerous 
spine-like or awl-shaped projecting points called teeth. It is very J 
much as if closely placed gills had been deeply, regularly and 
finely notched or gashed, but the teeth are not arranged in rege 
ular radiating rows, as they would oP if actually formed in this. 
way. 4 

The upper surface of the cap is glabrous when it is smooth or. 
free from hairs, fibrils or scales; even when it has no pits, ridges 
or other inequalities ; si/ky when adorned with soft, close-pressed 
fibrils; brillose if these fibrils are harsher and looser ; floccose 
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when they are soft, short and collected in little flocs or tufts ; 
tomentose when crisped and interwoven so as to form a woolly 
surface ; sguamose or scaly when coarse and collected in tufts, 
also when the cuticle breaks or cracks into small flakes or spot- 
like patches. These same terms are also applicable under the 
‘same conditions to the surface of the stem. The cap is also said 
to be wmbonate when it has a small projection or boss on its 
center ; wmbilicate if it has a small central cavity or umbilicus, 
and hygrophanous when it has a soaked or watery appearance, 
the loss of which by drying is accompanied by some change in 
color. The margin of the cap is striate when marked by nearly 
‘parallel radiating lines. If these lines are very slight or are 
visible only in the moist or hygrophanous state the fact is indi- 
cated by the term stréatulate. 
_ The stem is equal or cylindrical when itis of uniform diameter 
in all its length ; bulbows, when more or Jess abruptly enlarged at 
‘its base; stuffed, when its interior or central part is of a softer or 
looser texture than the exterior. In some mushrooms a thin 
membrane, in others a mass of webby filaments, stretches from the 
‘stem to the margin of the cap and conceals the gills in the young 
plant, but as the cap expands, this membrane, called the vevd, 
usually separates from the margin of the cap and adheres to the 
stem, forming around it a ring or collar, botanically known as an 
annulus. 
In a few species the young plant is wholly enveloped in a 
membranous or somewhat tomentose volva or wrapper, but this 
is soon ruptured by the growing plant and its remains are in 
‘some cases entirely left at the base of the stem, in others they 
partly adhere to the upper surface of the cap in the form of warts, 
or more rarely and exceptionally in a few small irregular patches. 
The dangerously po'sonous species occur in a genus in which 
the volva is a prominent character. 
The spores are the seeds or reproductive bodies of mushrooms. 
They are as fine as dust and are invisible to the naked eye except 
when collected together in great numbers or in masses. The 
hymenium is the surface or part of the plant immediately con- 
cerned i in the production of the spores, and the hymenophore or 
hymcnophorum i is the part that supports the hymenium. In the 
Common mushroom and many others as well, the spores develop 
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on certain specialized cells called basidia (basidium in the singular) 
on each of which four spores usually develop. Inthe morels, these © 
specialized cells are elongated into cylindrical membranous sacks — 
called asci (ascus in the singular), in each of which eight spores — 
usually develop. In germination the spores send out slender 

threads or filaments called mycelium by botanists, but commonly 

known as spawn. The mycelium permeates the soil or other — 
substance on which the mushroom grows and under favorable — 
circumstances develops a crop of mushrooms of its own species. __ 

The method and place of spore development furnishes the basis — 
for the primary classification of fungi. The best way to acquire . 
a knowledge of our edible mushrooms is to study them in the © 
light of the primary characters employed in botanical classifica- — 
tion and, therefore, in their natural relations to each other. It is © 
my plan to arrange and describe them in their respective classes, — 
families and genera. It will be seen that the species here — 
described are all included in three great groups or classes, whose ~ 
names and distinguishing characters may be expressed in the 
following general manner: 

Gasteromycetez. Fungi whose spores are produced in the 
interior of the plant. Example. Puff balls. 

Discomycetez. Fungi whose spores are produced on the 
upper or exterior surface of the cap and are contained in delicate 
membranous sacks. Example. Morels. 

Hymenomycetez. Fungi whose spores are produced on the 
lower surface of the cap. Example. Common mushroom. 

In the last class there are a few species in which no cap is 
developed. In these the spores are produced on the exterior of 
upright simple stem-like plants, or of the branches of upright 
bush-like plants, or on the upper surface of jelly-like irregularly 
expanded plants. None of the gelatinous plants will be 
described and only a few species of the other exceptional cases. 
These species all belong to the single genus Clavaria. 

The spore-bearing surface, or hymenium, is generally recog- 
nizable, even to the naked eye, by its smooth, delicate, waxy 
appearance, which is quite unlike that of the sterile surfaces. 

In most of the cap bearing mushrooms the lower surface of 
the cap is furnished with special organs on whose surfaces the 
spores are produced. These are in the forms known as gills, — 
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pores and teeth, and these organs furnish the characters on 
which the three principal families of the Hymenomycetee are 
founded. These characters will be more fully discussed in their 
proper place. 


Gasteromycetee. 
Purr Batts. 


Puff balls belong to the class of fungi to which botanists have 
given the name Gasteromycetez. This name may be translated 
stomach fungr. It has reference to the fact that those plants 
which belong to this class have their stomach, that is, their 
_ whole interior, filled with spores when mature. The spores are 
developed on basidia as in the Hymenomycetez. 

These are among the most easily recognized of fungi and the 
larger species in their early state are among the best of our 
edible species. Almost every country lad is familiar with the 
globular plants with papery rind stuffed full of a mass of brown 
dust-like material intermingled with cottony filaments. Time 
and again these have been seen lying on the ground or adhering 
to old stumps or the dead trunks of trees, and often have they 
afforded amusement by being subjected to sudden pressure 

between thumb and fingers that there might be seen the little 
cloud of dust-like spores belched forth like a miniature puff of 
smoke, and like smoke quickly vanishing in the air. But no one 
would think these good to eat, nor indeed are they while in this 
condition. But most puff balls are white within when young 
and their substance is then of a soft fleshy texture very unlike 
the dusty mass that fills them in mature age. And it 2s only 
while they are white within that they are fit for food. When they 
reach maturity the flesh at first assumes greenish-yellow or 
brownish-yellow hues and is apt to become moist or watery. 
They are then spoiled for edible purposes. 


Lycoperdon Journ. 


Most of our puff balls and both the edible species here noticed 
_ belong to the genus Lycoperdon. There are about twenty species 
_ of this genus found in our State, but most of them are quite small, 
_ being less than two inches in diameter. They are naturally and 
_ botanically divided into two groups characterized by the manner 
28 
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in which they open for the dispersion of the spores. In one 
group the rind of the mature plant breaks into irregular frag- 
ments in the upper part of the plant, and gradually falls away 
exposing the mass of spores and permitting them to be 
disseminated by the wind. Inthe other group the rind opens by 
a small nearly circular but somewhat ragged apical aperture. 
This group includes nearly all of the smaller species, and the rind 
is generally thinner and more papery than in the others. Both 
the edible species here described belong to the first group. Some 
botanists have considered this group as worthy of generic dis- 
tinction and have applied the name Calvatia to it, but for our 
present purpose the original names of the species are deemed 
preferable. 

No deleterious species of puff ball is known, but so far as my 
experiments have gone the small species are inferior in flavor to” 
the large ones, and these only are at present recommended for 
food. Possibly some of the untried small species may be as 
agreeably flavored as the large ones, and perhaps improved 
methods of cooking may give.a more agreeable dish from those 
already tried. We have two species of Lovista, a kind of puff 
ball differing slightly from lycoperdons in the more perfectly 
globular shape and in the more tough and smooth rind of the 
mature plant. These are the Lead-colored bovista, Bovista 
plumbea, and the Ball- shape bovista, Bovista pila, both of which 
are pronounced edible by Professor W. Trelease, but as I have 
not tried them they are dismissed from further consideration at 
present. 

The genus Scleroderma is allied to our common puff balls and 
would naturally be classed with them in the popular mind. The 
species differ from puff balls in their thicker rind and in having a 
colored fiesh even in the immature state. I suspect that their 
disagreeable flavor has kept them out of the list of edible species, — 
but one correspondent affirms that he has eaten these fungi and | 
considers them good. | 

The two species of puff ball now to be described may be con- 
trasted as follows: 

Plant 8 to 15 inches in diameter, spore mass olivaceous, L. giganteum. 

Plant 3 to 6 inches in diameter, spores mass purplish... L. cyathiforme. 
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Lycoperdon giganteum Batsch. 


Giant Porr Batt. 
Plate 1. 

Peridium very large, globose or depressed-globose, sessile or 
nearly so, glabrous or slightly flocculose, white, whitish or 
slightly yellowish, becoming dingy with age; capillitium and 
spores greenish-yellow, then dingy-olivaceous; spores globose, 
about .00016 in. broad. 

The Giant puff ball is our largest species. Its diameter is 
commonly eight to fifteen inches, but sometimes it attains even 
larger dimensions. Its horizontal diameter is often greater than 
its altitude. Its rind is smooth and white or whitish, but as it 
grows old it becomes yellowish and dusky. The flesh is at first 
white but with maturity it assumes greenish-yellow hues and 
when it becomes dusty it is brownish or brownish-olivaceous. 

It grows in grassy places and appears in August and Septem- 
ber. It is not common, but owing to its large size a single one is 
sufficient for a meal for a large family. Indeed one writer 
advises that, when one is found growing near the house, it should 
not all be taken at once, but that a sufficient quantity of it 
should be taken for a meal and another portion be cut from it 
the next day for another meal, and so on until it is all utilized 


or until it is too old for use. The largest specimens are apt to 


be depressed so as to resemble in shape a round loaf of bread. 


Lycoperdon cyathiforme Bosc. 


Cur-Suaprep Porr Batt. 
Plate 2. 

Peridium three to six inches in diameter, globose or depressed- 
globose, smooth or minutely floccose or scaly, whitish cinereous 
brown or pinkish-brown, often cracking into areas in the upper 
part, commonly with a short thick stem-like base; capillitium and 
spores purple-brown, these and the upper part of the peridium 
falling away and disappearing when old, leaving a cup-shaped 
base with a ragged margin ; spores globose, rough, purple-brown, 
0002 to .00025 in. broad. 

The Cup-shaped puff ball is smaller than the Giant puff ball and 
more common. Ordinarily it is from three to six inches in 


Bt diameter. It is at first white, whitish or brownish, but it is apt 
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to become darker with age, assuming brown or pinkish-brown 
hues. The upper part often cracks into angular areas or patches, 
the chinks being paler than the surface. When fully mature the 
upper part of the rind breaks up into fragments which fall away 
revealing the dull purplish-brown mass of spores and filaments 
within. After these have disappeared there still remains a cup- 
shaped base which is suggestive of the name of this puff ball and 
which sometimes persists all winter. From such an effete 
specimen the species was first named and described. 

This species grows in pastures, sometimes in cultivated ground. 
It appears in August and September. In preparing it and the 
preceding species for the table select immature specimens whose 
flesh is yet pure white. Peel them and cut the flesh into slices 
one-fourth to one-half an inch thick. These slices may be fried 
in butter and seasoned according to taste or they may first be 
dipped in beaten egg and then fried and seasoned. In this way 
they make a kind of mushroom fritters or omelet that is liked by 
almost every one. If preferred, the beaten egg may be thickened 
with bread crumbs or crushed cracker. Some who are very fond 
of the Common mushroom fry the plain slices in butter, adding a 
mushroom or two to increase the true mushroom flavor, or they 
stew them in milk or cream, adding mushrooms if convenient, as 
before. 

Discomycetee. 
Morezs, HEtvettas AND MitTRULA. 


The Discomycetez or disk fungi are evidently so named 
because in many of the species the fertile or spore-bearing sur- 
face is flat like a disk. It includes also many cup-shaped fungi 
in which the fertile surface is concave like the inside of a saucer 
or cup. But in the group which contains the edible species here 
to be noticed the fertile surface is neither flat nor concave, but 
decidedly convex, conical, oval or even cylindrical or club 
shaped. In some species also it is very irregular or uneven. In 
all the species, however unlike they may be in other respects, 
there is this agreement, the upper or exterior surface is the 
spore-bearing surface and the spores are developed in thin mem- 
branous sacks, not on basidia within the plant as in the case of 
puff balls. In the morels and allied species the plant consists 
of a stem and cap as in an ordinary mushroom, but these are 
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very unlike the stem and cap of a mushroom in general appear- 
ance. Our edible species are placed in four genera, whose 
prominent distinctive characters, so far as our species are con- 
cerned, may be ascertained from the following table: 


Cap coarsely pitted over its whole surface .... ....... Morchella. 
METIECOEY TOUOG cs cbaesenrcctesecscencccssess Gyromitra. 
REEOU IEE OF TONCTOG |. ow. ews ccceccenenecessans Helvella. 
Cap club shaped, often irregularly so. ............006. Mitrula. 


Morchella Dill. 


In the genus MMorchella, to which the morels belong, the cap 
is supported on a hollow stem and its whole surface is very un- 
even by reason of a net-work of anastomosing or reticulated 
ridges and their intervening cavities. This gives the surface a 
pitted or honeycombed appearance. The ridges are blunt on the 
edge. The spore sacks are imbedded in the whole surface, both 
of pits and ridges, each sack usually containing eight spores, a 
fact which can only be ascertained for one’s self by the aid of a 
microscope. In the mass, the spores are yellowish. 

Six species have been found in our State. All are similar in 
color, and the specific distinctions are not very sharp. They are 
found chiefly in the size and shape of the cap. All are deemed 
edible and similar in texture and flavor, and therefore the sepa- 
ration of the species from each other is not of much practical 
importance if they are sought for food only. The prevailing 
color of the cap in young and growing plants is buff-yellow or 
ochraceous, but as the plants become old or begin to dry, darker 
hues are assumed. The stems are rather stout, white or whitish, 
or barely tinged with yellow, and scurfy or at least not perfectly 
smooth and polished. They are hollow and in plants in which 
the margin of the cap is attached to the stem the cap also is hol- 
low, the cavity being continuous between cap and stem. 

The species may be arranged in two groups, in one of which 
the margin of the cap is wholly attached to the stem, in the 
other it is free. 

All the species occur early in the season. They may be sought 
in wet weather, in May and June. I have never found any of 
them later than June. Most of them seem to prefer to grow un- 
der or near pine and ash trees, though they are sometimes found 
under other trees. : 
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There are two or three species of stink horn fungi, species of 
Phallus, which, when old, bear some resemblance to morels. 
They have a pitted cap supported on a stem, but the cap has an 
opening in the top and the stem is porous, and besides, these 
plants have such an intolerable odor that no one would think. of 
eating them. It is not likely that any one would mistake them 
for morels. 

In the annexed table the distinctive features of the species are 
indicated. All the species are so much alike that the usual 
botanical diagnosis will be omitted. 


Margin of the cap united to the stem ............ 1 
Margin of the cap free from the stem........... 3 
Gap rounded driovalioiwiig. 0. ATA AR 8. 0. M. esculenta. 
1.Cap oblong or cylindrical ...... 0.0.00... 00 eee M. deliciosa. 
1 Cap conical or oblong-conical ............. 00008 2 
2 Cap distinctly broader than the stem........... M. conica. — 
2 Cap scarcely broader than the stem............ M. angusticeps. 
3 Cap free from the stem to the middle............ M. semilibera. 
8 Cap free from the stem to the top............... M. bispora. 


Morchella esculenta, Pers. 


Common Moret. 
Plate 3. Figs. 1to3. 

In the Common morel the cap is generally a little longer than 
broad. It is sometimes nearly globose and sometimes slightly 
narrowed toward the top. The pits or depressions in its surface 
are rather broader than in other species and more rounded, thereby 
giving the surface an appearance more like that of a honeycomb. 

The plant is commonly two to four inches high, with a stem 
a half inch or more thick. 

It has long been known as an edible species, as its specific 
name implies. 

Morchella conica Pers. 
ConicaL M: REL. 
Piate4. Figs. 1 to 4. 

The Conical morel has the cap conical or oblong-conical, as its | 
name indicates. The longitudinal ridges on its surface run more — 
regularly from top to base than in the Common morel. They are | 
connected by short transverse ridges which are so distant from — 
each other or so incomplete that the resulting pits or depressions — 


_ 
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are generally longer than broad, and sometimes rather irregular. 
The color in the young plant is a beautiful buff-yellow or very 
pale ochraceous, but it becomes darker with age. 

The plants are generally three to five inches high, with the cap 
one and a half to two inches thick in its broadest part, and dis- 
tinctly broader than the stem. 

This is similar to the Common morel in its esculent qualities 
and is generally admitted by writers to be an excellent food and 
of delicate flavor. It has been regarded by some as a mere 
variety of the preceding species. Both may be found growing on 
either sandy, gravelly or clayey soils. 


Morchella angusticeps Peck. 


Narrow osap Morxt. 
Plate 4. Figs. 5 to 9. 

The Narrow cap morel differs from the Conical morel in its 
generally smaller size, more pointed cap and comparatively 
thicker stem. Generally the cap is scarcely thicker than the 

_ stem, even at its base, which is its broadest part. It is long and 
narrow and sometimes curved. In some specimens the stem is 
_ widest at the top and gradually tapers toward the base as shown 
in figure 5. 
The plants are commonly two to three inches high, with the 
_ cap generally less than an inch broad in its widest part, but some- 
times much larger specimens occur. 


Morchella deliciosa /7. 


Detuictous Moret. 
Piate 3. Figs. 4 to 7. 

The Delicious morel is easily known by the shape of its cap, 
which is cylindrical or nearly so. Sometimes it is slightly nar- 
rowed toward the top and occasionally curved, as in the preced- 
ing species, but its long narrow shape and blunt apex is quite 
strongly contrasted with that species. It is usually two or three 
times as long as it is broad, and generally it is longer than the 
stem. Specimens also occur in which the cap is slightly more nar- 
row in the middle than it is above and below, and rarely it is 
slightly pointed at the apex. The pits on its surface are rather 

narrow and mostly longer than broad. The stem is often rather 
short. | 


i 
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The plant varies from one anda half to three inches high. It 
is a rare species in our State. 

The name indicates that the illustrious Fries, who originally 
described the species, considered it an especially agreeable morel, 
and indeed he says it is more sapid than the Common morel. 
Roques sustains him in this opinion and Quelet speaks of it as 
very fine and fragrant. 

In the four species already described the margin of the cap is 
united to or continuous with the top of the stem. In the two 
remaining species the margin of the cap is free from the stem, 
and consequently an open space intervenes between it and the 
stem. 

Morchella semilibera DC. 
Harr FREE Moret. 
Plate 3. Figs. 11 to 13. 

The Half free morel has a conical cap, the lower half of which 
is free from the stem. It rarely exceeds an inch or an inch and 
a half in length, and is usually much shorter than its stem. The 
pits on its surface are longer than broad. Deformed specimens 
occur in which the cap is hemispherical and very blunt or obtuse 
at the apex; in othersit is abruptly narrowed above and pointed. 

The plants are two to four inches high. The species is rare 
with us. 

Some writers claim that its flavor is less agreeable than that of 
the Common morel. The plants are so scarce that I have had no 
opportunity to test its edible qualities. 

The species was described by Persoon under the name Morchella 
hybrida, a name having reference doubtless to the character of 
the cap, which, by being half free, partakes of the nature of the 
cap of an ordinary mushroom, while in other respects it retains 
the features of the true morels. This name is adopted in Sylloge 
Fungorum, but most English writers have employed the other. 


Morchella bispora Sor. 
Two-sporED Mors. 
Plate 3. Figs. 8 to 10. 
The Two-spored morel is very similar to the Half free morel 
in external appearance. It is distinguishable by its cap which is | 
free from the stem almost or quite to the top. The stem of the © 
European plant has been described as stuffed, but in our plants it 
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is hollow, though possibly in very young plants it may be stuffed. 


The remarkable and very distinctive character which gives name 


to the species, can only be seen by the aid of a microscope. In 
this species there are only two spores in each ascus or sack and 
these are much larger than the spores of the other species. They 
are two or three times longer and sometimes slightly curved. 
The spores of the other species are eight in an ascus and are very 
much alike in size and shape, and do not furnish decided specific 
characters; but in this species their importance can not be over- 
looked. Their length is about .0024 inch, while in the others it is 
.0008 to .001 inch. 7 | 

This is probably our rarest species. I am not aware that it 
has been found in but one locality in our State. A few years 
ago Mr. H. A. Warne detected it growing among fallen leaves 
in aravine near Oneida. I have not tested its edible qualities, 
but would have no hesitation in eating it if opportunity should 
be afforded. 

Some writers speak highly of the edible quality of the morels, 
others are less enthusiastic over them. My own limited experi- 
ence leads to the conclusion that, as a rule, they are not very 
highly flavored, though much better than some species classed as 
edible. One correspondent says, “I do not think much of morels. 
If cooked like mushrooms they become tough.” And here, per- 
haps, is one cause of dissatisfaction with them. They may be 
spoiled by bad cooking. Some mushrooms are made more tough 
by too severe cooking. It is better to let such kinds simmer 
slowly over a gentle fire. One receipt for cooking morels says, 
cut clean morels in halves, place in a stew pan with butter and 
set over a fire. When the butter is melted add a little lemon 
juice, salt and pepper. Then cook slowly for an hour, adding 
from time to time small quantities of beef gravy. 

Cooke speaks of morels in general as about the safest and most 
delicious of edible fungi, and Cordier represents the Common 
morel as a delicate food and one that is in general demand in 
France. There is one thing in favor of morels. They are gen- 
erally free from insects, and on this account their natural flavor 
is unimpaired, and there is no loss from infested specimens. 
Their flesh is rather brittle or fragile and more dry than that of 
some mushrooms, in consequence of which they are easily dried 
for future use. 29 
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Gyromitra /*. 


The genus Gyromitra differs from Morchella in the character 
of its cap. The surface of this is not pitted as in the morels, 
but it is nevertheless very uneven, some parts being prominent 
as if inflated, others depressed. These convexities and depres- 
sions are so irregular and lobed that they suggest a faint resem- 
blance to the convolutions of the brain. In other respects, and 
especially in the spore characters, the relationship to the morels 
is clear. Three species, Gyromitra esculenta, G. curtipes and 
G. spherospora belong to our State, but the first one only is 
common and known to be edible. 


Gyromitra esculenta /*. 


Eprete Hetveria. Escurent GYRoMITRA. 
Plate 5. Figs. 1 to 3. 

Pileus rounded, lobed, irregular, gyrose-convolute, glabrous, | 
bay red; stem stout, stuffed or hollow, whitish, often irregular ; 
spores elliptical, binucleate, yellowish, .0008 to .0009 inch long. 

The Edible helvella, formerly known as /elvella esculenta, is 
easily recognized by its chestnut red irregularly rounded and 
lobed cap with its brain-like convolutions. The margin of the 
cap is attached to the stem in two or three places. When cut 
through it is found to be hollow, whitish within and uneven, 
with a few prominent irregular ribs or ridges. The stem is 
whitish, slightly scurfy, and, when mature, hollow. In large 
specimens it sometimes appears as if formed by the union of two 
or more smaller ones. 

The plant is two to four inches high and the cap commonly 
two to three inches broad. Specimens sometimes occur weighing 
a pound each. It is fond of sandy soil and is found in May and 
June. It grows chiefly in wet weather or in wet ravines or 
springy places in the vicinity of pine groves or pine trees. 

Cordier says that this species has an agreeable taste and is 
highly esteemed. Also that it is sold in the German markets asa 
true morel. I have repeatedly eaten it without experiencing any 
evil consequences, but its flavor to me is not that of a first-class 
mushroom. But it was simply fried in butter and seasoned with 
salt. Perhaps with more elaborate preparation or with the 
addition of a little lemon juice or vinegar its flavor might be 
improved. 
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Care should be taken by those eating it to use it with moder- 
ation and not to cook very old or long-kept specimens. Sickness 
has been known to result from eating freely of specimens that 
had been kept twenty-four hours before being cooked. When 
old and beginning to dry, the cap is apt to assume a darker or 
brown color. Often the lower or unexposed surface of the cap 
is paler than that which is more exposed to wind and sun. 


Helvella JZ. 


In the genus Helvella the cap is neither pitted nor convolutely 
lobed, but it is, nevertheless, quite irregular and variously 
reflexed, revolute or contorted so that in no two individuals, even 
of the same species, does it appear exactly alike. The stem in 
some species is stout and conspicuously marked by longitudinal 
grooves or furrows and their intervening ribs or ridges. In some 
species these furrows are continuous, in others, some of them are 
interrupted or short. In one or two species the stems are slender 
and even. All the species are rather small and scarce. They 
grow chiefly in woods and do not appear as early in the season 
as the morels and the Edible helvella. Though all are deemed 
edible I have not found them in sufficient quantity to verify their 
edible qualities and will describe only one of them. 


Helvella crispa #7. — 
Waite HELve.ta. 
Plate 5. Figs. 4 to 7. 

Pileus defiexed, lobed or variously contorted, white or whitish; 
stem equal or slightly swollen at the base, deeply and interruptedly 
grooved, white or whitish; spores elliptical, .0007 to .0009 inch long. 

The White helvella is distinguished from all other helvellas by 
its white or whitish color and by its peculiar stem, which is 
strongly ribbed and deeply grooved, the grooves or furrows being 
interrupted and varying much in length. A transverse section 
of the stem shows that it contains several longitudinal cavities or 
hollows. The cap is scarcely alike in any two _ individuals. 
Often it is lobed or contorted in such a way as to form two or 
more projecting points. 

The. plant is two to four inches high and the stem from one- 
fourth to one-half an inch thick. It grows in woods in August 
and September, but is not often plentiful. 
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Most French authors say that it is excellent when young, and 
Cooke says that when fresh it has a pleasant nutty flavor and is 
an excellent substitute for morels. Badham also affirms that all 
helvellas are esculent and have a general resemblance, in flavor, 
to morels. Ido not know of any deleterious fungus that could 
reasonably be mistaken for this or any other helvella. 


Mitrula #7. 

The genus Mtrula has been made by Saccardo in Sylloge Fun- 
gorum to include species having a club-shaped cap. In conse- 
quence of this enlargement of the generic character we find Geo- 
glossum vitellinum Bres. and a variety of it, or a closely allied 
species, Geoglossum wrregulare Peck, placed with the mitrulas. 
This pretty little fungus might easily be referred to the genus 
Clavaria, but for the fact that its spores are contained in asci or 
sacks. Nor is it sharply separated from the genus Geoglossum 
except by its spore characters. The New York plant differs from 
the European in its more compressed and irregular cap, and in 
consequence it has been kept distinct as a variety, in Sylloge, and 
stands as 

Mitrula vitellina Sacc. var. irregularis Peck. 
IrrEquLAR Mirrouta. 
Plate 5. Figs. 8 to 14. 

Pileus clavate, often irregular or compressed and somewhat 
lobed, obtuse, glabrous, yellow, tapering below into the short, 
rather distinct, yellowish or whitish stem ; spores narrowly ellip- | 
tical, .0008 to .0004 inch long. 

When the Irregular mitrula is well grown and symmetrical it | 
closely resembles the typical European plant, but usually the 
clubs or caps are curved, twisted, compressed or lobed in such a | 
way that it is difficult to find two plants just alike. The plants | 
are usually only one or two inches high, so that they would | 
scarcely be thought of any importance as an edible species. But) 
- sometimes it grows in considerable profusion in wet mossy places | 
in woods, so that it would not be difficult to gather a pint of them | 
in a short time. Its beautiful bright yellow color makes it avery 
attractive object. It is our largest species of Mitrula and occurs) 
in autumn. 
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It was first reported as an edible species in the Forty-second 
Report. Its flesh is tender and its flavor delicate and agreeable. 

This plant was first described in 1879 in the Thirty-second 
Report, under the name Geoglossum irregulare. In 1882 Bresa- 
dola published his Geoglossum vitellinum, from which our plant 
differs so slightly that it has been considered a mere variety ; and 
in consequence of the irregularity in the publication of the 
Thirty-second Report, no extra copies having been ordered, the 
later name has been given precedence. 


Hymenomycetee. 
Musnrooms,: Botert ano Farry Cuvss. 


' The mushrooms hereafter to be described belong to the very 
large class of fungi known to botanists by the name Hymeno- 
mycetex, a word composed of two parts, signifying membrane 
fungi, and in its present use indicating that in these fungi 
the spores are produced on thin or membranous parts or sur- 
faces. In the Common mushroom and in all others of similar 
structure, these spore-bearing membranes or surfaces are found 
on the lower or under side of the cap. They are commonly 
called gills, and have already been described. The spores are 
produced on both surfaces of the gills, and when mature they 


_ drop through the interspaces between the gills and fall to the earth 


below or are wafted away by currents of air. All fungi having 
a cap with gills beneath belong to the family Agaricinee. 
In the Edible boletus and other fungi of similar structure the 


_ lower surface of the cap is full of small holes or pores, previously 


described. The spores are developed onthe inner surface of 
these pores, and when mature they are dropped or ejected into 
the open air below. All fungi having a cap with pores beneath 
constitute a family called Poly porez. 

_ In the Spreading hydnum or Hedgehog mushroom the lower 
surface of the cap is furnished with closely-placed depending 


 Spine-like teeth. All fungi of similar structure are included in a 


family named Hydnez, from the genus Hydnum, the principal 
genus in it. In one species the cap is replaced by spreading 
branches with teeth on their lower surface. Spreading or thinly- 
expanded plants with no stems which belong to this and the pre- 
ceding family are not noticed, since there are no edible species 


among them. 
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In the Cornucopia mushroom the cap has neither gills, pores 
nor teeth on its lower surface, which is even or slightly and 
obscurely wrinkled. It, therefore, belongs to a fourth family 
which takes the name Thelephoree. 

There is still another family with a few edible species in it. It 
is named Clavariez, from its principal genus Clavaria. In this 
genus the edible species occur. It is composed of two kinds of 
plants. In one kind there is a simple upright club-shaped stem- 
like growth with no well-marked cap or expanded part. In the 
other there is a branching bush-like growth. In both these the 
spores are produced on the exterior surface of the plants or of 
their branches. A synoptical view of the five families is given 
in the annexed table. 


Cap. presetit; 2.02.0 oe regen. See ea eee 1 
Cap ‘wanting. 1.) 08:7. .4505 209. oh Wea a Clavarie. 
1 Cap with radiating gills beneath..............0000- Agaricinee, 
1 :Cap with pores beneath: «.... wes. .dis Jodoece eee «2 See 
1 Cap with spine-like or awl-shaped teeth beneath...... Hydnez. 
1 Cap with neither gills, pores nor teeth beneath....... Thelephorez. 
Agaricinee. 
AGARICS. 


The family Agaricineze probably includes more edible species 
than any other. Its members are sometimes called “agarics.” 
More than 500 species of this family have been credited to our 
State flora. For the sake of convenience in the identification 
of such a great abundance of material, botanists have divided 
the family into smaller groups or sections depending on the 
color of the spores. We can dono better than to follow this 
arrangement in the study of the species. It is not a difficult 
matter to ascertain the color of the spores of an agaric. Gen- 
erally they have nearly or quite the same color as the mature 
gills, but to this there are so many exceptions that to be exact 
we must see the spores themselves. Singly they are invisible to | 
the naked eye, but when collected in a mass their color is plainly 
to be seen. If the cap of a mushroom is cut from its stem and 
placed in its natural position, gills downward, on any flat surface, 
say a piece of white paper as broad as itself, it will ina few 
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hours drop enough spores on the paper to show their color, on 
removing the cap. If the spores are white, and we may infer 
that they are if the mature gills are white, white paper will not 
be so good for disclosing their color, as paper of some dark color. 
Black paper is sometimes used when it is suspected that the 
spores are white. Or the cap may be placed on a piece of glass 
and then the glass may be placed over a white or a colored 
background, according to circumstances. 

Fresh, sound, fully-developed specimens should be selected to 
furnish the spores. If the cap is thin it is well to invert a goblet 
or similar vessel over it to prevent it from drying and to exclude 
currents of air. 

Having ascertained the color of ihe spores the subjoined table 
will show in which section the species belongs. 


Spores brown, purplish-brown or black....,........ Melanospore. 
Spores ochraceous, brownish-ochraceous or rusty-ochra- 

SEPUNMENS FoGts ska Faw aay aM E Gs wee 8 a Ochrospore. 
Spores rosy or pinkish ..... alent Hila olatsGele eld tec’ die Rhodospore. 
Spores white, whitish or pale yellow ............... Leucospore. 

Melanospore. 


By some botanists the brown and purplish-brown-spored spe- 
cies are grouped in one section, and the black-spored species in 
another ; but both are united in one section in Sylloge Fungorum 
and this is sufficiently simple for our purpose. Our edible spe- 
cies of this section are included in two genera, Agaricus and 
Coprinus. 

Agaricus l. 

The genus Agaricus originally included nearly all the species 
that now compose the family Agaricinez, but it has been divided 
and subdivided until now it includes only such brown-spored 
Species as have free gills and a stem with a collar. 

There are several edible species in the genus, and, so far as I 
know, it contains no dangerous species. The edible species are 


Closely related to each other, and in all here noticed the gills 


have a pink color in young or middle age, but become dark- 


brown or blackish-brown in mature age. There is no simpler 


; 


way of expressing the distinctive specific features than by an 


analytical table. The species may be arranged in two groups, 
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depending on their place of growth. This arrangement is not as 
exact and satisfactory as is desirable, but it brings together those 
species that are most closely related to each other. 


Plants growing io pastures, grassy or open 


places. .x..: >. daknewpie eeee eae eee ue 1 
Plants growing in woods or groves .......... 4 
1 Stem stuffed or solid..i5 1s uo eel eee 2 
1 Stem. hollow»: cus a5} ).eeee te a oe ee 3 
2 Gills at first pink, about as broad as the 
thickness of the cap... 022.61 sene = ey A. campester. 
2 Gills at first white, breadth less than the 
thickness of, the capi .\s55... sac os ak A. Rodmani. 
3 Collar radiately divided on its lower surface .. A. arvensis. 
3 Collar floccose on its lower surface .......... ; A. subrufescens. 
4 Flesh quickly changing to dull red where 
wounded brauncyikhe tk: Hetil. tepeeee A. hemorrhoidarius. | 
4 Fiesh not changing to dull-red where 
wowing di /225)5) 8 alas Oke ee | 5 
5 Cap with numerous persistent brown scales ... A. placomyces. 
5 Cap without scales or with few evanescent ones. A. silvaticus. 


Agaricus campester L.* 


Common McsHroom. Eprsite Musroom. 
Plate 6. 

Pileus silky or squamulose ; lamelle at first a delicate pink, 
becoming brown or blackish-brown with age; stem stuffed, glab- 
rous, white or whitish; spores elliptical, .00025 to .0003 inch long. 

The Common mushroom, sometimes called the Edible mush- 
room, as if it was the only edible species known, and also 
Meadow mushroom in common with A. arvensis, is perhaps more 
generally used and better known than any other. It is the one — 
commonly cultivated and the one most often seen on the tables 
of the rich and of fashionable restaurants and public houses. It 
is so eagerly sought in some of our cities that it is difficult to find | 
the wild ones near these towns, for they are gathered almost as 
soon as they appear, and the cultivated ones usually bring prices 
beyond the reach of the poor. ¥| 


* This name is usually written Agaricus campestris, but in Sylloge Fungorum the more 
classical and grammatical term here adopted is used. 
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In very young plants the cap’is hemispherical or almost 
globose and the gills are concealed. Such plants of this and 
of the closely related Horse mushroom have received the 
name “button mushrooms,” and are preserved in brine or 
other liquid and sold in the leading grocery stores. As the 
cap expands the veil separates from the margin revealing 
the delicate-tinted pinkish gills. When mature the cap is 

-yery broadly convex or nearly fiat. It is generally a little 
silky with close-pressed fibrils, but these often vanish with age 
and the cap appears quite smooth. Its margin, especially in the 
younger plants, extends a little beyond the exterior extremity of 
the gills. The color of the cap is commonly white, but with age 
it may become a little tinged with dingy hues. The flesh is 
white, but sometimes exhibits a tendency to become slightly 
tinged with red when cut and exposed to theair. Its taste is 
mild and pleasant. The epidermis is separable from the cap. 
The gills are closely placed, rounded at the inner extremity 
and not attached to the stem. The beautiful pink hue of their 
early state gradually becomes darker and finally changes to a 
smoky brown, which, in dried specimens, becomes almost or quite 
black. This peculiarity in the coloration of the gills is so unlike 
anything known in the dangerous species that it seems surpris- 
ing that any such should ever be mistaken for this mushroom. A 
whole group of pink-spored species, some of which are suspected 
of being hurtful, have pinkish-colored gills, but they never assume 
dark-brown or blackish hues. 

The stem is generally shorter than the horizontal diameter of 
the cap and about equal in thickness from top to base. The cen- 
tral portion is a little softer in texture than the external part. 
A collar encircles it in the upper part. Sometimes this is so thin 
and slight that scarcely any vestige of it remains in old plants. 

The spores are sometimes described as purplish-brown but I 
have never been able to see any decided purple tint in them. 
They are not as dark as seal-brown but approach it. 

This mushroom, like many other plants that have been long 
and extensively cultivated, has developed into several forms 
Which exhibit quite well-marked distinctive features. One of 
these, called the Garden mushroom, Variety hortensis, is repre- 
sented by figures 8 and 9. It is often found in cultivation and 
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sold in the markets, but is rarely found growing in the fields. 
Its cap is of a brownish color and frequently adorned with 
darker spots or scales. 

Variety griseus has a grayish shining silky cap. I have not 
yet found it in New York, but it grows in Virginia. It occurs 
in France and is figured by Richon and Rosé. 

Variety alba has the cap and stem white. It is our most 
common form. 

Cap two to four inches broad, stem one and a half to three 
inches long, one-third to two-thirds of an inch thick. 

The Common mushroom grows in grassy places, in pastures, 
manured ground and mushroom beds, never in thick woods. It 
occurs mostly in August and September. In cultivation in a 
suitable place it may be had in midwinter. Owing to the attacks 
of insects it is better to raise mushrooms in winter than in sum- 
mer, unless the insects can be effectually excluded from the beds ~ 
and the apartments and the temperature properly regulated. 
The wild ones are thought by some to have a better flavor than 
the cultivated ones, but the latter are good enough for any one 
and sometimes command surprisingly high prices. Mushrooms 
of all kinds are more eagerly sought and more extensively used 
in Europe than in this country, but with the great influx of 
Europeans into this country, bringing with them a taste for this 
kind of food, and with the rapid increase in population making 
an increased demand for all kinds of food, it is probable that 
the demand for and the use of mushrooms will soon be as great 
here as in Europe. The chief difficulty in the matter is the lack 
of a sufficient general knowledge of the species or of the means 
of acquiring the knowledge necessary to make it safe to use them. 

In the wild state the Common mushroom usually grows in 
groups or a single one in a place, but when cultivated they often 
form large tufts. A kind of out-door cultivation is sometimes 
employed in order to increase the abundance of mushrooms. 
Neglected places in fence corners, pastures or roadsides are dug 
up and manure incorporated in the soil if it is not already very 
rich. Mushroom spawn, after having been soaked in warm 
water or kept moist in a warm place for several hours to start it 
into growth, is then planted in the prepared places and a coat of 
fine manure spread over the surface. 
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It is well to mulch the surface with some coarse material like 
leaves, straw or hay, to keep the soil moist. If the planting 
is done in spring and the season is favorable a crop of mushrooms 
should appear in autumn. 

Almost every cook claims to know how to prepare this mush- 
room for the table, and recipes for cooking it will be found in 
cook books. No extended directions therefore are necessary 
here. One of the simplest methods and one which is applicable 
to all tender species is to fry gently in butter, seasoning accord- 
ing to taste. They may be stewed in milk or cream, broiled on 
a gridiron or in a steak broiler, or baked in an oven. To some 
they are very acceptable when eaten raw. Doctor Cooke says 
that when abroad on a day’s excursion, one or two of these raw 
specimens are an excellent substitute for sandwiches, as they sat- 
isfy hunger, are nutritive and digestible, and very pleasant and 
grateful to the palate. 


Agaricus Rodmani Peck, 
Ropman’s MusHroom. 
Plate 9. Figs. 1 to 6. 

Pileus rather thick, firm, glabrous, white or whitish, dingy- 
yellow or reddish-yellow in the center, flesh white, unchangeable ; 
lamellz crowded, narrow, at first whitish, then pink, finally 
blackish-brown ; stem short, solid, whitish; spores broadly ellip- 
tical, .0U02 to .00025 inch long. 

Rodman’s mushroom may easily be mistaken for the common 
mushroom to which it is closely related. It has been separated 
from it because of its comparatively thicker firmer flesh, its more 
narrow gills, which are almost white when very young, and its 
peculiar collar. This seems to be double, and in the mature 
plant the two parts separate in such a way as to leave a deep 
groove or channel between them. In very short-stemmed speci- 
mens the collar is situated so near the base of the stem that it 
appears much like the remains of the volva or wrapper in some 
species of Amanita. The spores are a little shorter and broader 
in proportion to their length than those of the Common mush- 
room, so that at first sight they seem to be nearly globose. 

_ The cap is two to four inches broad, the stem one to two 
inches long and one-half an inch or less in thickness. 
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This mushroom was first described and recorded as edible in 
the Thirty-sixth Report. Subsequently Richon and Rosé pub- 
lished a species found in France to which they gave the name 
Pesalliota duriuscula, the Firm champignon. They speak of their 
plant as a suspected species with nothing to recommend it, with 
an unpleasant flavor and with a flesh so hard as to render it indi- 
gestible. The figure and description of their species indicate 
that it is not distinct from Rodman’s mushroom. But Mr. Rod- 
man ate of his plant and found it perfectly harmless. Itis, there- 
fore, classed as edible. I have had no opportunity to test its | 
edible qualities, but would have no hesitation in eating it if T 
could find it in good condition. | 

It grows in grassy ground and even in crevices of unused 
pavements and paved gutters in cities. It appears from May to. 
July. I have not found it in autumn. It is rare. | 


Agaricus subrufescens Peck. 


SLIGHTLY REDDISH MusHROoM. 

Plate 7. 

Pileus at first deeply hemispherical, becoming convex or broadly 
expanded, silky fibrillose and minutely or obscurely squamulose, 
whitish, grayish or dull reddish-brown, usually smooth and darker 
.on the disk, flesh white, unchangeable; lamelle at first white 
or whitish, then pinkish, finally blackish-brown; stem rather 
long, often somewhat thickened or bulbous at the base, at first 
stuffed, then hollow, white; the annulus flocculose or floccose 
squamose on the lower surface; mycelium whitish, forming slen- 
der branching root like strings; spores elliptical, .00024 to 000% 
inch long. 
The Slightly reddish mushroom differs especially from the 
Common mushroom in the peculiar deeply hemispherical shape 
of the cap of the young plant, in the white or whitish color 0: 
the very young gills, in the at length hollow stem, often some 
what thickened or bulbous at the base, and in the collar 
which has the exterior or lower surface covered with littl 
downy flakes or scales. Beside these characters it has other 
which may aid in supporting its claim to specific distinction. It 
mycelium seems strongly disposed to form strings which adher 
to the base of the stem like white branching thread-like roots 
and the flesh has a flavor like that of almonds. This flavo 
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appears to me to be more pronounced in the older plants than in 
those that are very young. When raised in large quantities in 
greenhouses it sometimes gives out a perceptible odor of bruised 
almonds. 

The reddish-brown color is due to the coating of fibrils that 
cover the cap. These are often collected in minute tufts, which 
give a slight floccose or scaly appearance to the cap. In the 
center the epidermis does not separate into fibrils and scales, and 
in consequence the disk or center of the cap is smoother and 
more distinctly reddish-brown than the rest. The flesh is white 
and unchangeable when cut or broken. In this respect it differs 
decidedly from the Reddish variety of the Common mushroom, 
Variety rufescens, though it resembles it in having the very 
young gills white. 

The stem is generally rather long and more or less thickened 
at the base. It is white and usually slightly flocculose below the 
collar, very smooth above it. In the mature plant it is hollow, 
but the cavity is very small. One of the distinguishing features 
of the species is the flocculent or scaly lower surface of the veil 
or collar. It is apparently a double membrane, as in the Field 
mushroom, but instead of the lower membrane breaking ina 
radiate manner as in that species, it breaks into small floccose 
flakes or scales. By this character and by the color of the very 
young gills it may be separated from the Garden variety of the 
Common mushroom, Variety hortensis, which it approaches in 
the color of the cap. 

The plant often grows in large clusters of many individuals, 
one correspondent affirming that as many as forty individuals 
sometimes occur in one cluster. In size it is similar to the Com- 
mon mushroom, but under favorable circumstances it seems 
sometimes to excel it, the cap attaining a diameter of six inches. 

It has been found but once in a wild state within our limits. 
Mr. Wm. Falconer, of Glen Cove, Long Island, discovered it 
growing on his compost heap composed chiefly of decaying 
leaves. From some of these specimens kindly sent me by the 
discoverer the original description was derived, but the specimens 
were not in satisfactory condition to figure. The present illus- 
trations have been made from specimens kindly furnished by 
Colonel Wright Rives of Washington, in whose greenhouse an 
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enormous volunteer crop developed in soil prepared for forcing 
cucumbers. The species is apparently more easy of cultivation 
than the Common mushroom, less subject to the attacks of insects 
and not so intolerant of unfavorable conditions. It is very pro- 
ductive, develops sooner after the planting of the spawn and 
probably will keep longer in good condition. Specimens picked 
in Washington on Monday night, reached Albany in a good state 
of preservation on the Thursday following, and some of them 
were eaten for supper on that day, making an interval of three 
days and three nights between the picking and the eating, and © 
proving the possibility of supplying a distant market with this 
mushroom. Its flesh does not seem to me quite as tender as 
that of the Common mushroom, and its almond-like flavor may > 
not be as acceptable to some tastes, but it is nevertheless an ex- 
cellent mushroom and one which may yet supersede the old kind, | 
especially in the hands of private individuals who are often dis- | 
appointed in their efforts to raise mushrooms ! 


Agaricus arvensis Scheff. 


Fietp Musuroom. Horst MusHroom. . 

Plate 8. 

Pileus smooth or at first slightly flocculent, white or yellowish; | 
lamellz at first whitish or very faintly pinkish, soon dull pink, 
then blackish-brown; stem stout, hollow, somewhat thickened 
or bulbous at the base, white, the collar double, the upper part 
membranous, white, the lower part thicker, subtomentose, radi- 
ately split, yellowish ; spores elliptical, .0003 to .0004 inch long. 
The Field mushroom or Horse mushroom, also called Meadow 
mushroom, is so much like the Common mushroom that some) 
botanists have supposed it to be a mere variety of that species. 
The most notable differences are its larger size, its hollow, some-. 
what bulbous stem, its peculiar veil or collar and the paler gills 
of the very young plant. The cap in dried specimens is apt to 
assume a yellow color, which does not pertain to the Common 
mushroom. The collar appears to be composed of two parts 
closely applied to each other and making a double membrane, the 
lower part of which is of a thicker, softer texture and split in a 
stellate manner into broad yellowish rays. This is perhaps the 
most distinctive character of the species, and a more detailed 
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description is scarcely necessary. No serious harm could come, 
so far as utility is concerned, if it should be confused with the 
Common mushroom. 

It grows in cultivated fields, grassy pastures and waste places. 
It is occasionally found under trees and even within the borders 
of thin woods. It has been supposed by some that its spores 
will not germinate unless they have passed through the alimen- 
tary canal of some animal. Whether there is any truth or not 
in such a supposition, it is common enough to find this mushroom 
growing in places where no trace of the dung of animals can be 
seen. It appears from July to September. 

A similar mushroom occurs in open places in woods or along 
the borders of thin woods. The color of its cap and stem is 
white as in the Field mushroom. Its cap is perhaps a little thin- 
ner and more fragile, and its stem is usually longer and has a 
very abrupt or flattened bulb at its base. Itscollar is usually the 
same as that of the Field mushroom, but plants sometimes occur 
in which it appears to be a single lacerated membrane. Such 
plants have been referred to the Wood inhabiting mushroom, 
Agaricus silvicola ; but its general affinities seem to me to con- 
nect it more closely with Agaricus arvensis, to which I would 
subjoin it as an abrupt variety, Variety abruptus, the name hav- 
ing reference to the character of the bulb. I have eaten of this 
variety and consider it edible. Dried specimens assume a yel- 
lowish hue. 

Opinions differ concerning the esculent qualities of the Field 
mushroom. According to terkeley it is inferior to the Common 
mushroom, and Badham says its flavor and odor are strong, and 
it is generally shunned by English epicures. On the other hand, 
Persoon says‘it is superior to the Common mushroom in smell, 
taste and digestibility, and it is, therefore, generally preferred in 
France. Vittadini also says it is very delicate and easy of diges- 
tion, but has a stronger odor than the Common mushroom. 
“Very sapid and very nutritious,” “‘ odor feeble, but flavor anise- 
like and very agreeable,” “delicious when young and fresh, but 
tough when old,” are opinions expressed by various writers. One 
author says it is edible and of exquisite flavor, and both these ex- 
‘pressions have been perpetuated in two of the synonyms of the 
Species, Agaricus edulis Kromh. and Agaricus exquisitus Vitt. 
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Agaricus placomyces Peck. 
Frat cap MusHRoom. 
Plate 9. Figs. 7 to 12. 

Pileus thin, at first convex, becoming flat with age, whitish, 
brown in the center and elsewhere adorned with minute brown 
scales ; lamellz close, white, then pinkish, finally blackish-brown ; 
stem smooth, annulate, stuffed or hollow, bulbous, white or 
whitish, the bulb often stained with yellow; spores elliptical, 
.0002 to .00025 in. long. 

The Flat cap mushroom is a rare but a beautiful species. Its 
cap is convex or somewhat bell-shaped when young, but when 
mature it is nearly or quite flat. Its brown center and its nu- 
merous minute brown scales on a whitish background give it a 
’ very ornamental appearance. It becomes darker with age. 

Its gills, which in the very young plant are white or nearly 
so, pass through the usual shades of pink and brown with advanc- 
ing age. 

The stem is rather long and swollen into a bulb at the base. 
It sometimes tapers slightly toward the top near which it bears 
a thin flabby membranous collar. It may be either stuffed with 
a pith or hollow. It is white or whitish, but the bulb is some- 
times stained with yellow. 

Cap two to four inches broad, stem three to five inches long, 
one-fourth to nearly one-half an inch thick. 

It grows in the borders of hemlock woods or under hemlock 
trees from July to September. It has been eaten by Mr. C. L. 
Shear, who pronounces it very good. I have not found itin suffi- 
cient quantity to give ita trial. This mushroom is very closely 
related tothe Wood mushroom or Silvan mushroom, Agarzecus szl- 
vaticus, a species which is also recorded as edible, but which is 
apparently more rare in our State than even the Flat cap mush 
room. This differs from the Silvan mushroom in its paler color, 
in having the cap more minutely, persistently and regularly scaly. 
and in its being destitute of a prominent center. In the Silva 
mushroom the scales, when present, are few, and they disappeaa 
with age. 

Having had no opportunity to make the drawings of th 
Bleeding mushroom, Agaricus hemorrhoidarius, and of the Silvar 
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mushroom, Agaricus silvaticus, and not having tested their edible 
qualities, they are, for the present, dismissed — further 
consideration. 

Coprinus fers. 

The genus Coprinus is easily distinguished from all others by 
the character of the gills of the mature plant. These assume a 
black color and slowly dissolve into an inky fluid which, in the 
larger plants at least, falls tothe ground in drops. The thin caps 
of some species also partly or wholly waste away in this manner. 
Because of the production of this black fluid, which has some- 
times been used as a poor substitute for ink, these plants have 
received the name “inky fungi.” In a few species the spores are 
brown, but generally they are black. Some of the plants liter- 
ally grow up in a night and perish in a day. Many of the species 
inhabit dung or manure heaps, as the generic name implies. Most 
of them are so small, thin and perishable that they are not valu- 
able as food. Even the larger ones have thin caps, and those 
deemed edible should be gathered when young and cooked 
promptly if used as food. Three species are here noticed. 


Me Cap whitish ............. cece cece ences eeeoes C. comatus. 
Cap grayish or grayish-brown.............-.05. C. atramentarius. 
_ Cap buff-yellow or tawny-yellow ............... C. micaceus. 


Coprinus comatus /*. 


SHacey Coprinvs. 
Plate 10. 

- Pileus at first oblong or nearly cylindrical, becoming campanu- 
late or expanded and splitting on the margin, adorned with scat- 
tered yellowish scales, whitish; lamellze crowded, white, then 
tinged with red or pink, finally black and dripping an inky fluid; 
stem rather long, hollow, smooth or slightly fibrillose, white or 
whitish, at first with a slight movable annulus ; spores elliptical, 
black, .0005 to .0v07 in. long. 

_ The Shaggy coprinus, or Maned agaric as it is sometimes called, 

s one of the largest and finest species of the genus. When young 
cap is quite long and narrow, but with advancing age the 
margin spreads gutward: becomes split in several places and 
curves upward. The surface is adorned with loose fibrils and 
With scales or spots which appear to be due to the breaking up 
31 
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of an epidermis which remains entire in a small patch on the 
very top of the cap. Except the top and the scales the cap is’ 
white, but in mature plants it often becomes sordid or blackish 
toward the thin margin as if it were stained or soaked by the 
inky fluid formed from the gills. 

The gills at first are closely crowded together and white, but 
soon pinkish, reddish or purplish tints appear, which quickly 
change to black. Sometimes all these hues may be seen at one 
time in one plant. 

The stem is white, smooth and hollow. In the young plant it 
is furnished with a collar which is movable or but slightly ad- 
herent. It is easily destroyed and has often disappeared at 
maturity. 

The cap is one and a half to three inches long before expan- 
sion. The stem is three to five inches long and one-fourth to 
one-third of an inch thick. It grows in rich loose earth by road- 
sides, in pastures, waste places or dumping grounds. It appears” 
in autumn and may sometimes be found quite late in the season. 
It is quite fragile and must be handled with care. It is very 
tender and digestible and scarcely inferior to the Common mush- 
room in flavor, though some think it is improved in flavor by 
cooking a mushroom or two with it. It is fit for the table only 
before the gills have assumed their black color, but even after 
that it is sometimes used in making catsup. 

‘When young it is very sapid and delicate;” “ cooked quickly 
in butter with pepper and salt, it is excellent;” ‘edible, tender 
and delicious;” ‘in flavor it much resembles the Common mush- 
room, to which it is quite equal, if not superior ; it is clearly more 
digestible and less likely to disagree with persons of delicate con- 
stitutions,” are opinions recorded in its favor. 


Coprinus atramentarius 77. 
Inxy Coprinus. 
Plate 11. Figs. 7 to 11. 

Pileus at first ovate, becoming expanded, glabrous or with ¢ 
few obscure, spot-like scales in the center, grayish-brown ; lamella 
crowded, at first whitish and flocculose on the edge, then black 
stem glabrous, hollow, white or whitish; spores elliptical, black 
.0003 to .0004 in. long. 
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The Inky coprinus is much less attractive in its appearance than 
the Shaggy coprinus. Its cap is quite smooth except on the disk, 
which is sometimes spotted with a few obscure scales. The color 
is grayish or grayish-brown, sometimes with a slight suggestion 
of lead color. The margin is sometimes irregularly notched or 
lobed. 

The gilis are at first crowded and whitish, but they soon be- 
come black and moist and gradually dissolve away, forming an 
inky dripping fluid which is suggestive of the name of the spe- 
cies, and which may be used as ink. 

The stem is rather slender, smooth and hollow. It sometimes 
has a slight vestige of a collar near the base, but it soon 
disappears. 

The cap varies from one to three inches or more in diameter, 
the stem is two to four inches long, one-sixth to one-third of an 
inch thick. 

It grows in clusters in rich soil, in gardens, waste places or in 
woods, and appears in late summer or in autumn. The form 
growing in woods is generally smaller and more beautiful than 
that growing in open places. It may be called var. szlvestris. 

The cap sometimes appears as if suffused with a bloom. It 
deliquesces rapidly and it is, therefore, more available for catsup 
than for food. If intended for the table it must be cooked as 
soon as brought to the house. In Europe both this and the’pre- 
ceding species appear in spring as well as in summer and autumn, 
but I have not seen them early in the season in our State. 


£ 
Coprinus micaceus /7*. 


GLISTENING CopgiINus. 
Plate 11. Fies. 1 to 6. 

Pileus thin, at first ovate, then campanulate or expanded, 
striate, sometimes glistening with shining particles when young, 
buff:yellow or tawny-yellow; lamellze crowded, whitish, then 
tinged with pinkish or purplish-brown, finally black ; stem slender, 
fragile, hollow, white ; spores elliptical, brown, .00025 to .0008 in. 
long. 

The Glistening coprinus is a small but common and beautiful 
Species. Its cap is somewhat bell-shaped and marked with 

‘impressed lines or striations from the margin to or beyond the 


- 
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middle The center is smooth and often a little more highly 
colored than the rest. The glistening particles which are sug. 
gestive of the name of this little mushroom are not often notice- 
able, and when present on the young cap they often disappear 
with age. The margin is frequently notched or lobed and’ wavy 
and it is apt to become split as the cap expands. The color varies 
from a pale whitish-buff to tawny-yellow or reddish-ochraceous. 
It becomes sordid or brownish in old age, especially if wet or 
water-soaked. : 


The gills, as in the preceding species, are at first crowded and, 


whitish, but they soon change color, becoming pinkish tinted and 
then brown and black. 
The stem is slender, fragile, smooth, hollow and white. The 


brown color of the spores is unusual in this genus. 


Cap one to two inches broad, stem one to three inches long, 


rarely thicker than a pipe stem. | 

The Glistening coprinus grows in clusters on the ground or on 
decaying wood. It occurs from May to November.’ It appears 
in wet weather and sometimes seems to anticipate rain, starting 


to grow two or three days before a rain storm. Several success- 


ive crops often come up about a single old stump in one season. 
When a cluster appears to grow from the ground it is quite prob- 
able that it really starts from some decaying root or other piece 


of wood buried inthe earth. It is not uncommon to find it grow- | 
ing from places in the margin of the sidewalks of our cities _ 


where shade trees have been cut down, the decaying stump and 


roots furnishing the necessary habitat. In such cases the boys of | 


the street delight in kicking the clusters to pieces and stamping 
them out of existence, thinking probably that they are abund- 
antly justified in destroying a vile toadstool which might other- 
wise be the means of poisoning some one. These tufts are some- 
times very large and composed of very many plants closely 


crowded together. Sometimes the caps crack into small areas, © 


the white flesh showing itself in the chinks. 


European writers do not record the Glistening coprinus among 
the edible species, perhaps because of its small size. But it com-— 
pénsates for its lack of size by its frequency and abundance, and 
it has the advantage of being easily and frequently procurable, | 


In tenderness and delicacy it does not appear to me to be at all 
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inferior to the Shaggy coprinus, and it certainly is harmless, for 
it has been eaten repeatedly by various persons and always with- 
out ill results. It was published as edible in the Twenty seventh 
Report. . 


Ochrospore. 


Members of this section may be known by the ochraceous hues 
of their spores. The color may vary somewhat, being ochraceous, 
rusty-ochraceous or brownish-ochraceous in different species. The 
recorded edible species occur in three genera, Pholiota, Cortina- 
rius and Paxillus. No species of the first genus has been proved 
by me. 

Cortinarius /”. 


Of the genus Cortinarius, eight species have been classed as 
edible by English writers. Four of these occur in our State, and 
three of them have been tried. The genus contains many species, 
and it is almost certain that several others will yet be found to 
be esculent. The genus is distinguished especially by the rusty- 
ochraceous color of the spores and by the webby character of the 
veil. In the young plant fine webby filaments stretch from the 
margin of the cap to the stem, and in many species these are so 
numerous that they at first conceal the gills, but they mostly 
disappear with advancing age and leave little or no trace of a 
c llar on the stem. In some instances a few filaments adhere to 
the stem and afford a lodgment for the falling spores, in conse- 
quence of which a rusty-brown stain or ill defined band of color 
is seen on the upper part of the stem. 

In young plants the color of the gills is generally quite unlike 
that of mature ones. In these the gills become dusted by the 
Spores and assume their color, so that there is great uniformity 
in the color of the gills of mature plants in all the species. It is, 
therefore, of the utmost importance in identifying species of 
Cortinarius to know the color of the gills of the young plant. In 
all the species they are attached to the stem at their inner extrem- 
ity, and generally they are emarginate. Most of the species grow 
in woods or groves or along their borders, and are especially 
found in late summer i autumn in hilly or mountainous 
regions. 
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The three species here described may be tabulated as follows: 


Stem not bulbousiov. fs Sia 2 ea eee 1% 
Stem with a bulbous base ......... pe hd teem (oes C. violaceus, 

1 Cap viscid or glutinous when moist.............. C. collinitus. 

1 Cap not viscid, dry and fibrillose........ ....... C. cinnamomeus. 


Cortinarius vioiaceus /”. 


VicLet CortinaRics. 
Plate 12, 

Pileus convex, becoming nearly plane, dry, adorned with 
numerous persistent hairy tufts or scales, dark violet; lamelle 
rather thick, distant, rounded or deeply notched at the inner 
extremity, colored like the pileus in the young plant, brownish- 
cinnamon in the mature plant; stem solid, fibrillose, bulbous, 
colored like the pileus; spores subelliptical, .0005 in. long. 

The Violet cortinarius is a very beautiful mushroom and one © 
easy of recognition. At first the whole plant is uniformly 
colored, but with age the gills assume a dingy ochraceous or | 
brownish-cinnamon hue. The cap is generally well formed and 
regular and is beautifully adorned with little hairy scales or tufts. 
These are rarely shown in figures of the European plant, but they 
are quite noticeable in the American plant and should not be 
overlooked. The flesh is more or less tinged with violet. 

The gills when young are colored like the cap. They are 
rather broad, notched at the inner extremity and narrowed 
toward the margin of the cap. When mature they become 
dusted with the spores whose color they take. 

The stem also is colored like the cap. It is swollen into a bulb 
at the base and sometimes a faint rusty-ochraceous band may be 
seen near the top. This is due to the falling spores which lodge 
on the webby filaments of the veil remaining attached to the 
stem. 

Cap two to four inches broad, — three to five inches long, 
about half an inch thick. 

The Violet cortinarius grows among fallen leaves in the woods 
of our hilly and mountainous districts, in July and August. I 
have never found it in the open country. It is solitary or scat- 
tered in its growth and not very plentiful. Nevertheless it is a 
very good species to eat, and when botanizing in the extensive 
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forests of the Adirondack region it afforded an excellent and 
very much relished addition to our bill of fare. It retains some- 
thing of its color when cooked, and in consequence a dish of Vio- 
let mushrooms is scarcely as attractive to the eyes as to the 
palate. 

Cortinarius collinitus /7. 


SMEARED CoxTINARIUS. 
Plate 13. Figs. 1 to 6. 

Pileus convex, obtuse, glabrous, glutinous when moist, shining 
when dry; lamelle rather broad, dingy-white or grayish when 
young; stem cylindrical, solid, viscid or glutinous when moist, 
transversely cracking when dry, whitish or paler than the pileus ; 
spores subelliptical, .0005 to .0006 in. long. 

The Smeared cortinarius is much more common than the Vio- 
Jet cortinarius and has a much wider range. Both the cap and 
stem are covered with a viscid substance or gluten which makes 
it unpleasant to handle. The cap varies in color from yellow to 
golden or tawny-yellow and when the gluten on it has dried it is 
very smooth and shining. The flesh is white or whitish. The 
young gills have a peculiar bluish-white or dingy-white color 
which might be called grayish or clay color, but when mature 
they assume the color of the spores. They are sometimes min- 
utely uneven on the edge. 

The stem is straight, solid, cylindrical and usually paler than 
the cap. When the gluten on it dries it cracks transversely, we 
ing to the stem a peculiar scaly appearance. 

The cap is one and a half to three inches broad, and the stem 
two to four inches long and one-fourth to one-half inch thick. 

The plant grows in thin woods, copses and partly-cleared 
lands and may be found from August to September. 

It is well to peel the caps before cooking, since the gluten 
causes dirt and rubbish to adhere tenaciously to them. 


Cortinarius cinnamomeus Ff’. 
CinnaMon CoRTINARIUS. 
Plate 13. Figs. 7 to 20. 
 Pileus thin, convex, obtuse or umbonate, dry, fibrillose at least 
when young, flesh yellowish; lamelle thin, close, adnate; stem 
slender, equal, stuffed or hollow ; spores elliptical, .0003 in. long. 
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The Cinnamon cortinarius is smaller than either of the forego- 
ing species, but it is more abundant. It is quite variable in size, 
shape and color. The cap is generally convex at first, but often 
expands until it is nearly flat. Sometimes it has a central prom- 
inence or umbo. It is more or less coated, at least when young, 
with minute silky fibrils, but sometimes becomes smoothish with 
age. Its color is commonly cinnamon-brown, brownish-och- 
raceous or tawny-brown. The gills are some shade of yellow 
when young, except in one variety, but when mature they.assume 
the color of the spores. The stem is rather slender, often flex- 
uous, fibrillose or silky, stuffed or hollow when old, and yellowish 
or colored like the cap, or a little paler. 

In the Half-red variety, Variety semisanguineus, figures 15 to 
20, the young gills have a dark blood-red color. This perhaps 
ought to be considered a distinct species. 

The cap is usually one to two inches broad, the stem one to 
three inches long and one-fourth of an inch thick or less. The 
plant grows in woods or their borders, under trees or in mossy 
swamps. Like many flowering plants which have a wide range 
and are not particular as to their habitat, this mushroom is per- 
plexing because of its variability, but it is believed that the de- 
scription and figures here given will make it recognizable. The 
fresh plant often has a slight odor like that of radishes. 


Paxillus /r. 


The genus Pawillus is characterized by its gills which are 
easily and smoothly separable from the cap just as the tubes of a 
Boletus are, from the cap that supports them. They are reticu- 
lately connected at the base in the single species here considered. 
The spores are ochraceous. 


Paxillus involutus /7. 


InvotuTE Paxixus. 
Plate 28. Figs. 18 to 23. 

Pileus compact, convex at first, soon expanded and centrally 
depressed, nearly glabrous, grayish-buff or ochraceous-brown or, 
yellowish ferruginous, the margin involute and when young cov- 
ered witha grayish tomentum ; lamellz close, decurrent, branched 
and reticulately connected behind, whitish, then yellowish or sub- 
ferruginous, changing to reddish-brown where cut or bruised ; 
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stem central or eccentric, solid, glabrous, colored like the aye ; 
spores elliptical, .0003 to .0004 in. long. 

The Involute paxillus is somewhat Fariable in color and exhib- 
its a strange admixture of gray, ochraceous, ferruginous and 
brown hues, sometimes one being more prominent, sometimes 
another. It is apt to be viscid when moist and shining when 
dry. The margin is rolled inwards in the young plant, and is 
adorned with a grayish tomentum or villosity. It sometimes ex- 
hibits short markings as in figures 20 and 21. The flesh is nota 
clear white, but tinged with gray. 

The gills are at first whitish, but they become yellowish or 
rust colored with advancing age and assume brownish or red- 
dish-brown stains where cut or bruised. They are decurrent and 
a little wavy and reticulately connected where they run down on 
the stem. The interspaces between them are marked with veins. 

The stem is generally shorier than the diameter of the cap and 
solid. It is colored nearly like the cap and is sometimes adorned 
with a few darker spots. 

- Cap two to four inches broad, stem one to three inches long, 
one-third to one-half an inch thick. 

The Involute paxillus grows in woods either on the ground or 
on decayed wood. It grows singly or in groups and seems to 
like damp mossy soil well filled with vegetable matter. It is 
common in cool hemlock or spruce woods, but occurs also in 
mixed woods, and along the borders of marshes. When grow- 
ing on old decayed stumps or the prostrate moss-covered trunks 
of trees the stem is sometimes eccentric, but in other cases it is 
generally central. It appears from August to November. 

_ It is sometimes called the Brown chantarelle, but it is scarcely 
a rival of the true chantarelle. Most authors record it as edible 
but they do not praise it highly. Richon and Rozé say it is 
edible but scarcely to be recommended. Letellier on the other 
hand says it can be employed as food with much advantage. It 
is also said to be held in high-estimation in Russia. With us it 
is scarcely available except to people living near damp woods or 
swamps. 

. Rhodospore. 

_ The name of this section, which in some works bears the name 
Hyporhodii, indicates that the spores are red, but their color is 
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really a peculiar pinkish or rosy hue commonly described as 
flesh color or salmon color. It is a combination of ochraceous 
and pink. The mature gills usually have this color. Only a 
few species of this section are known to be edible and some have 
been thought to be unwholesome. There are several genera, but 
the species here considered belong to one only. 


Clitopilus /*. 

The species of this genus are separable from all others of the 
section by their feshy stem and decurrent gills. Mushrooms of 
similar structure occur in the genus Clitocybe which belongs to 
the section characterized by white spores. Their gills also are 
generally white in the mature plant. The pink-gilled species 
need not be confused with the Common mushroom and those of 
its relatives that have the gills of a pink color while young, for 
in them the pink color is soon replaced by brown or blackish- 
brown, but in these the gills retain their pinkish hue and never 
assume darker colors. Besides, in the Common mushroom and its 
allies the gills are not attached to the stem by their inner 
extremity, but in the species of this genus they are. Many 
species, not of this genus only but also of other genera in this 
section, have the gills white or whitish in the young plant, but 
with advancing age they assume the more permanent pinkish hue. 


Clitopilus prunulus Scop. 


Pioum Cutropiyvs. 
Plate 14. Figs. 1 to6. 

Pileus fleshy, compact, broadly convex or nearly plane, some- 
times centrally depressed, dry, suffused with a bloom, whitish or 
grayish, the margin sometimes wavy; lamellz somewhat distant, 
decurrent, at first whitish, becoming salmon colored ; stem glab- 
rous, solid, white; spores oblong elliptical, pointed at each end, 
0004 to .0U045 in. long. 

The Plum clitopilus is not a common species with us, and when | 
it does occur it is not in abundance. Its cap is white or whitish © 
inclining to grayish with the center sometimes decidedly darker 
than the margin. It is dry and firm and often seems to be 
covered with a bloom. Its flesh is white and the plant has an 
odor like that of meal. 
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The gills are at first nearly white but they assume a pale-pink 
or salmon color with age. They run down on,the stem. 

The stem is solid, smooth and white. 

Cap two to three inches broad, stem one to two inches long, one- 
fourth to one-half an inch thick. This plant is found in woods 
in warm wet weather in July and August. Itis solitary or there 
are but few individuals in a place. English writers speak highly 
of it as an esculent, and class it among the most delicious of edible 
species. Gillet says that it is one of the best mushrooms that 
can be found. 

Clitopilus orcella Bull. 


SWEETBREAD MusHRoom. 
Plate 14. Figs. 7 to11. 

Pileus fleshy, soft, broadly convex or nearly plane, generally 
irregular and wavy on the margin, silky, white or yellowish- 
white; lamellze close, decurrent; stem short, solid, flocculose, 
sometimes eccentric; spores oblong-elliptical, pointed at each 
end, .00035 to .0004 in. long. 

The Sweetbread mushroom is so much like the Plum mushroom 
that it is not surprising that they have been regarded as forms of 
one species. The differences indicated in the descriptions would 
make the Sweetbread mushroom generally a little smaller and 
less regular, the flesh softer, the cap slightly viscid in wet 
weather and a clearer white, and the gills a little closer togetner. 
Intermediate forms seem to connect the two supposed species, 
and however interesting the differences may be to botanists, the 
mushroom eater will scarcely try to keep the two forms separate. 
Both have the farinaceous odor and are not very different in taste. 
Some have considered the Sweetbread mushroom as slightly 
superior in the delicacy of its flavor. Both are good enough. 
The Sweetbread mushroom sometimes grows in pastures and open 
places. Miss Banning sometimes finds it growing in rings after 
the manner of the Fairy-ring mushroom. She finds some plants 
with the usual strong new-meal odor, others with but little odor 
and all with a flavor suggestive of cucumbers. 


Leucospore. 


The Leucospore or white-spored agarics are distributed among 
many genera. The species are more numerous than in any other 
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section and many of them are edible. On the other hand, our 
most dangerous species occur in this section. The spores are © 
generally white, as the name of the section indicates, but ina ~ 
few cases they have a dingy or sordid-white hue, and in several 
species they are pale-yellow. In one or two species not found 
within the limits of our State they have a green color, but these 
are not yet recorded as edible species. In one mushroom the 
spores assume a pale-lilac tint after a brief exposure to the air 
and light. Pale-yellow spores occur especially in the genera 
Cantharellus, Lactarius and Russula. 

Our edible species are found in about a dozen genera. The 
subjoined analytical table will serve to indicate the leading char- 
acters of each genus and may be used as a guide or an aid in 
tracing any species to its proper genus. 


Plant with a membranous sbeath at the base of the 


stem or with superficial warts on the cap........ 18 
Plant destitute of such sheath and warts .......... 2 
1 Stem furnished with a eollar ci 309 sy ee ees eee _ Amanita. 
lL. Stem destitute of a collar... neni Amanitopsis. 
; 2 -Gills:narrew,-obtuse on, the ede... . 2. osien ceee Cantharellus. 
2 Gills acute. on the edge"... onsn) eee 3° 
3: Gills somewhat waxy in texture >.<) .0+-a amen oe Hygrophorus:- 
3 Gills not waxy in texture .25. 2... 44454 eee 4 
4 Cap eccentrically or laterally attached to the stem 
OF StEMILESS: . Twista cote ener ree ce a ety ats Ae Pleurotus. 
4 Cap centrally attached to the stem.............. 5 
& Gills free from: the ‘stem 2, es Ae eee ee oe Lepiota. 
5 Gulls attached: to the’ stemej e704 Wee eae 6 
6: Stem furnished with; adollariod 2. .4 94 SS Armillaria. 
6: Stem. destitute of a.collamis aii. 4. .4e.¥ Ra te 7 
7Steumbrittle J...) (ie eae ae Dee oe 8 
7:Stem not. brittle». ...2+..d). ety eee, Sea ee 9 
8 Gills exuding a white or colored juice where | 
WOUndE ci. 4.: ss: <0:ace ibis eupenbers ofauakeea steeeae etek atime 'd Lactarius. | 
8 Gills exuding no juice where wounded........... ' Russula. | 
9 Dry plant reviving on the application of moisture... Marasmius. | 
9 Plant putrescent, not reviving on the application of 


MIOIGtUTE “Lid. , sss. 5 0's eaten Gk ene eae an eee 10 
10 Edge of the gills notched or excavated at the stem Tricholoma. | 
10 “Mile Of tie Pils SVEN... . sas cows eee eee Clitocybe. 
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Amanita Pers. 


In the genus Amanita the very young plant is enveloped ina 
membrane or a tomentose wrapper which is ruptured by the 
growth of the plant. In some species the remains of the rup- 
tured wrapper persist about the base of the stem, forming a kind 
of cup or sheath; in others, a part of the wrapper is carried up 
on the surface of the cap and adheres to it in small irregular 
patches or in the shape of numerous small warts or prominences 
which are easily separable from it. It sometimes happens that 
these superficial warts are washed off by heavy rains. The cap 
in most of the species is regular and broadly convex or nearly 
flat when mature, and in some instances it is slightly sticky or 
viscid when moist. The gills are free from the stem and the 
stem is furnished with a membranous collar. These plants are 
generally large and attractive in‘appearance. Inasmuch as our 
most dangerous species belong to this genus it is very important 
that the specific characters of the edible ones should be thor- 
oughly understood by those who would use them for food. Mis- 
takes here are attended with too much risk to be lightly made. 
Some would counsel the rejection of all species of Amanita 
because of the presence in it of some poisonous ones ; but it would 
be as reasonable to say we will eat no parsnips because the poison 
hemlock belongs to the same family, or no potatoes, tomatoes or 
egg plant because the deadly night shade is closely related. The 
only thing necessary is the ability to separate the good from the 
bad in one case just as we do in the other. 


Amanita ceesarea Scop. 


Orance AMANITA. 
Plate 15. 

Pileus glabrous, striate on the margin, red or orange, fading to 
yellow on the margin; lamellz yellow; stem annulate; loosely 
sheathed at.the base by the ruptured membranous white volva, 
yellow ; spores elliptical, white, .0003 to .0004 in. long. 

The Orange amanita is a large, attractive and beautiful species. 
When very young the cap and stem are contained in a white 
membranous envelope or wrapper not very much unlike a hen’s 
2g in size, shape and color. As the parts within develop, the 
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upward the cap, while the remains of the wrapper surround the 
base of the stem like an open sack or loose sheath. The cap is 
at first red or orange, but with advancing age it fades to yellow 
on the margin. Sometimes the whole cap becomes yellow. 
dried specimens the red color often wholly disappears. _ . 
margin, even in the young plant, is marked by distinct impressed 
parallel radiating lines or striations. The flesh is white but 
more or less stained with yellow under the separable epidermis — 
and next the line of attachment of the lamella or gills. Its taste 
is mild and pleasant. Asin most of our other species of Amanita, — 
the cap, when fully expanded, is nearly flat above, and when moist 
its surface is slightly sticky or viscid. 
The gills are rounded at the extremity next the stem and are 
free, that is, nct attached or grown fast to the stem. They are 
yellow, and in this respect are unlike the gills of nearly all the 
other edible species of mushrooms here described. Generally the — 
color of the gills in the mature plant resembles the color of the” 
spores of that plant, but in this species we have an exception. __ 
The stem and the flabby membranous collar that surrounds it 
toward the top are yellow like the gills, though sometimes they 
are stained in places by darker or saffron-colored hues. The 
stem of the young plant contains in its center a soft cottony sub_ | 
stance or pith, but with advancing age this disappears and the 
stem is hollow. This character generally holds good in all the. 
species of Amanita here described. In the very young plant the 
outer edge of the collar is attached to the margin of the cap and 
thereby it covers and conceals the gills, but with the elongation 
of the stem and the expansion of the cap, the collar separates 
from the margin and remains attached to the stem only. | 
The expanded cap is usually three to six inches broad, the stem 
four to six inches long and a half inch or more in thickness. 
Sometimes these dimensions are exceeded. 
The plant grows chiefly during rainy weather or just after 
heavy rains, in July, August and September. It is found in thin 
woods and seems to be especially fond of pine woods and a sandy 
soil. Itis not common. It sometimes grows in rings or in the 
arc of a circle. 


wrapper ruptures in its upper part, the stem elongates and carries : 
4 
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This fungus has been held in high estimation as an article of 
food from very ancient times. It was used by the Greeks and 
Romans and having graced the table of a Roman emperor it 
received the name “Cesar’s mushroom,” whence, the botanical 
name. One ancient writer terms it ‘“Cibus Deorum,” the 
food of the gods. Imperial mushroom, Orange mushroom, 
true Orange, Yellow-egg and Kaiserling are other names 
applied to it. 

All authors who have written concerning its esculent qualities 
agree in characterizing it as “delicious.” Cordier says that it is 
an exception to the general rule that young plants are better for 
food than those fully grown. The inference is that the mature 
individuals are just as tender and sapid as the young ones. I[ 
have not tested this point. No charge or even suspicion of noxi- 
ous quality seems to have been entertained against it in any case. 

There is but one harmful species with which it is possible to 
confuse the Orange amanita. It is the Fly amanita, Amanita 
muscaria. These two resemble each other in size, shape and 
color of the cap, but in other respects they are quite distinct. 
The chief distinctive characters may be contrasted as follows: 

Orange amanita. Cap smooth, gills yellow, stem yellow, wrap- 
per persistently membranous, white. 

Fly amanita. Cap warty, gills white, stem white or slightly yel_ 
lowish, wrapper soon broken into fragments or scales, white or 
yellowish. . 

In Europe there is said to be a variety of the Orange amanita 
with the cap wholly white or whitish, but no such variety has 
yet been recorded in this country. 


Amanita rubescens /”. 


Reppish AMANITA. 
Plate 16. 

Pileus warty, even or but slightly striate on the margin, more 
or less tinged with dingy-red or brownish-red hues; lamelle 
white or whitish; stem annulate, bulbous at the base, whitish, 
but generally with dull reddish stains, especially toward the base ; 
spores elliptical, .0003 to .00035 in. long. 

_ The Reddish amanita has a peculiarly sordid and uninviting 
appearance, owing to the dingy character of its‘colors. The 
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wrapper which covers the young plant soon breaks up into small 
fragments, those on the cap being carried up with it in the 
growth of the plant and generally remaining on it in the form of 
small wart-like protuberances. The part remaining behind at 
the base of the stem is so fragile and fleeting that nearly all 
traces of it soon disappear, and were it not for the warts on the 
cap and the free lamellz the plant would scarcely be suspected of 
being an Amanita. The warts on the cap are easily removable 
and are sometimes washed off by rain, leaving the cap entirely 
smooth. The margin of the cap is generally even, but some- 
times, especially in fully matured individuals, it is more or less 
striated While the color is peculiarly dull and sordid it varies 
considerably. The cap may be whitish tinged with pink or red, 
brownish-red or dingy grayish-red. Sometimes it is not uni 


formly colored but has the margin paler than the center, or there 


may be darker stains in some places. The flesh is white or 
slightly tinged with red. Sometimes wounds of the flesh, gills or 
stem slowly assume a dull reddish color, but this is not a constant 
character. 

The stem has a membranous collar near the top and a bulb at 
its base. In some cases this bulb is quite abrupt, in others it is 
pointed below and gradually narrowed into the stem above. The 
surface of the stem may be smooth in some plants, but generally 


it is more or less adorned below the collar with minute scales or 


mealy or branny particles. It is commonly of a whitish or 
dingy-white color, more or less stained with dull-red, especially 


toward and at the base. The center of the stem is of a looser, — 
softer texture than the rest, and in mature plants it sometimes 


becomes hollow. 


Cap three to five inches broad, stem three to six inches long, | 


and generally about half an inch thick. 


It grows either in woods or in open places, and may be found - 


from July to September. 

The Reddish amanita, as found in New York, is generally of a 
paler color than that indicated by most of the published figures 
of the species. Frequently the cap is almost white, with but a 


slight reddish or brownish-red tint. The strong distinguishing 
character of the species is the almost entire absence of any 


remains of the wrapper at the base of the stem. By this and by 
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the presence of the dull-red hues and stains it may be distin- 
guished from any of our poisonous species. 

Some writers have referred to this species as of doubtful qual- 
ity, suspected character or as poisonous, but later authors agree 
in classing it with the edible species. According to Cordier it is 

largely used in the eastern part of France, and is one of the most 
delicate mushrooms. Gillet agrees with him in this opinion. 
Cooke says it is pleasant both in taste and smell, and is a very 
common, safe and useful species. Stevenson records it as delicious 
and perfectly wholesome. 


Amanitopsis foze. 


The principal feature wherein the genus Amanitopsis differs 
from Amanita is in the absence of a collar from the stem. Its 
species were formerly included in Amanita. We have one edible 
species. 

Amanitopsis vaginata Loze. 


SHEATHED AMANITOPSIS. 


Plate 17. 

Pileus rather thin, fragile, glabrous or adorned when young 
with one or more adhering fragments of the volva, deeply and 
distinctly striated on the margin; lamellz free, white or whitish ; 
stem destitute of an annulus, sheathed at the base by the torn 
remains of the rather long, thin, flabby volva; spores globose, 
white, .0003 to .0004 in. broad. 

The Sheathed amanitopsis is distinguished from any species of 
Amanita by the absence of a collar from the stem. 

In this plant the cap is quite smooth except in rare instances in 
which one or two fragments of the ruptured wrapper adhere to 
it foratime. The striations on the margin are deep and distinct, 
as in the Orange amanita. The cap is quite regular, but it is 
fragile and easily broken. In some instances a slight blunt pro- 
tuberance or umbo develops at its center. It varies considerably 
‘in color, and several varieties depending on this variation have 
been described. 

_ The flesh is white, but in the darker-colored forms it is grayish 
under the separable epidermis. 
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The gills are white or whitish and are gradually more narrow 
toward the stem. The stem is often smooth but generally it is 
sprinkled with minute mealy or branny particles or floccose scales, 
especially in young and vigorous specimens and in the dark- 
colored forms. It is either hollow or stuffed with a cottony pith, 
It is not bulbous, but it is sheathed at the base with a soft, flabby, 
torn membrane, the remains of the wrapper. This adheres so — 
slightly to the stem that if the plant is carelessly pulled the sheath 
is left in the ground. 

The cap is two to four inches broad; the stem, three to five © 
inches long and one-fourth to one-half an inch thick. 

The plant grows singly or scattered in woods or in open places. 
It is common in the deep damp vegetable mold of dense evergreen 
woods in mountainous regions, but is not limited to such localities. 
It is found in almost all parts of the State and on a great variety 
of soil. It sometimes grows on much decayed wood. It occurs 

from June to October. 

_ In the white variety, Variety alba, the whole plant is white. 
This is A. nivalis (Grev.) and A. fungites (Batsch.). 

In Variety fulva, A. fulva (Scheff) figures 1 to 4, the tawny 
variety, the cap is tawny-yellow or pale ochraceous. 

In the livid variety, Variety Jivida, the cap has a livid or 
leaden-brown color and the gills and stem are more or less tinged ~ 
with a smoky-brown hue. This is A. iwida and A. spadicea 
(Pers.). See figures 5 to 9. : 

Some of the older authors placed the sheathed mushroom among — 
the doubtful or suspected species, but more recent writers gener- 
ally admit that it isedible. My own experience indicates that it is 
scarcely first class, though some pronounce it “ delicate,” “ delici- 
ous,” ete. 


— 


Lepiota £7. 


The species of Lepiota have the gills typically free from the | 
stem, as in Amanita and Amanitopsis, but they differ in having 
no superficial or removable warts on the cap, and no sheathing or 
scaly remains of a wrapper at the base of the stem. In some 
species the epidermis of the cap breaks into scales which persist- 
ently adhere to the cap, and this feature, indeed, suggests the 
name of the genus, which is derived from the Latin word Jlepis, 
a scale. 
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Our State is favored with at least two very good edible species, 
both of which are easily recognized, if the generic characters are 
kept in mind. 

NT MIPEIIOUIMERL oo 05 ga cys Win 8 ais cae vi cls clown bes eis L. procera. 

wa emooth, not umbonate. .. 1.0... 1s ieee ee eee L, naucinoides. 


Lepiota procera Scop. 


Parasot Musnroom. Tatu Leprora. 
Plate 18. 
Pileus thin, umbonate, adorned with brown spot-like scales ; 
lJamellz white or yellowish-white, free, remote from the stem; 
stem very long, annulate, hollow, bulbous; spores large, ellipti- 
cal, .0005 to .0007 inch long. 

The Parasol mushroom is a very neat, graceful and attractive 

species. When young the cap is brownish or reddish-brown and 
somewhat resembles an egg in shape. Its reddish-brown epider- 
‘mis soon breaks up into numerous fragments, and as the cap 
expands these become more and more separated from each other, 
except on and near the central boss or umbo. As the cap is 
paler beneath the epidermis it appears, when expanded, to be 
variegated by brown spots or scales. The paler surface has a 
‘somewhat silky or fibrillose appearance, minute fibrils radiating 
from the center toward the circumference. The cap sometimes 
becomes fully expanded, but usually it maintains a convex form 
like an opened umbrella or parasol. This form, together with 
the prominent umbo and the long slender stem, is very suggest- 
ive of the common name of this fungus. The flesh is soft, dry, 
slightly tough and white. It has no unpleasant odor or flavor. 

The gills are whitish or slightly tinged with yellow. They are 

Closely placed side by side, narrower toward the stem than 
toward the margin, and their inner extremity is so far from the 
stem that a conspicuous clear space is left about it. 
_ The stem is very long in proportion to its thickness and is, 
therefore, suggestive of the specific name procera. It has a 
-Yather thick, firm collar, which in the mature plant generally 
becomes loosened and movable on it like a ring. At the base it 
swells out and forms a bulb. Generally the part below the collar 
Be vsricgatad by numerous small brownish dots or scales, but 
these are by no means a constant character. The stem is hollow 
or it sometimes contains a soft cottony or webby pith. 
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Cap three to five inches broad, stem five to ten inches long, 
one-fourth to one-half an inch thick. 

This plant grows in thin woods, in fields.and pastures and by 
roadsides. It usually grows singly or scattered, but sometimes 
in clusters. It may be found from July to September, but, 
unfortunately, it is not very common with us. 

The Parasol mushroom has been highly commended and is evi- 
dently a first class edible species. ‘One of the most delicate 
species, although the flesh is slightly tough,” ‘almost the greatest, 
if not the greatest, favorite with fungus eaters,” ‘very delicate, 
of easy digestion and in great demand,” are some of the recorded 
utterances in its favor. 

There is no poisonous species with which it can be confused or 
for which it can be mistaken. The very tall slender stem with 
its bulbous base, the peculiarly spotted cap with its very prominent 
darker colored umbo, and the broad space or basin about the 
insertion of the stem and between it and the inner extremity of 
the gills, easily distinguish this mushroom. 

There is a form in which the umbo and spot-like scales are 
_ paler than usual, and the whole plant, except these, is white. I 
regard it as a mere variety of the species. A form without an 
umbo and with a somewhat shaggy appearance to the cap has 
been found in the western part of the State. It closely resembles 
the Ragged lepiota, Lepiota rhacodes, a species which is also 
edible. Our plant, however, differs from the description of 
L. rhacodes in having larger spores; these being scarcely smaller 
than those of the Parasol mushroom. It is the opinion of some 
botanists that Z. procera and L. rhacodes are forms of one species, | 
so closely are they related, and in Massee’s Fungus Flora the 
latter is considered a mere variety of the former. 


Lepiota naucinoides PA. 

SmoctH Leprora. 
Plate 19. | 
Pileus soft, smooth, white or smoky-white ; lamellee free, white, 
slowly changing with age to a dirty pinkish-brown or smoky- 
brown color; stem annulate, slightly thickened at the base, colored 
like the pileus; spores subelliptical, uninucleate, white, .0003 to 
.0004 in. long. 
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The Smooth lepiota is generally very regular and symmetrical 
in shape and of a pure white color. Rarely the central part of 
the cap is slightly tinged with yellow or with a smoky-white hue, 
which is occasionally dark enough to be called smoky-brown. 
Its surface is nearly always very smooth and even. In rare 
instances a slight mealiness or granular roughness develops on 
the central part of the cap. A very unusual form sometimes 
occurs in which the surface of the cap is broken into rather large 
thick scales which give it a singular appearance. To this form 
the name Variety sgwamosa has been applied. 

The gills are a little narrower toward the stem than they are 
in the middle. At the inner extremity they are rounded and not 
attached to the stem. They are white or slightly tinged with 
yellow until maturity or old age when they acquire a slight 
pinkish-brown or even a smoky-brownish color. In dried 
specimens this last color prevails. 

The stem has about the same color as the cap. It has a white 
collar of which the external edge is generally thicker than the 
inner. It sometimes breaks loose from its attachment to the 
stem and becomes a movable ring upon it as in the Parasol 
mushroom. Occasionally in old specimens it becomes torn and 
disappears entirely. Nearly always the stem gradually enlarges 
toward the base and forms a more or less distinct bulb. It is 
hollow, but as in most of the preceding species, the cavity often 
contains webby or cottony filaments, especially in the immature 
plants. | 

Cap two to four inches broad, stem two to three inches long, 
one-fourth to one-half an inch thick. 

Tne Smooth lepiota grows in grassy places in lawns and pas- 
tures or by roadsides. Rarely it is found in cultivated fields, 
‘and even in thin woods. It may be found from August to 
November. 

In my estimation this species is scarcely, if at all, inferior in its 
edible qualities to the Common mushroom. Its flesh is thick and 
white and usually tender and savory. It is very free from the 
attacks of insects and growing, as it often does, in places where 
the grass is short and dense, it has a neat, clean and attractive 
appearance. Its gills retain their white color a long time, and 
‘In this respect it has an advantage over the Common mushroom, 
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in which they soon pass from the delicate pink of youth to the 
repulsive blackish hue of age. One of my correspondents in 
speaking of this species says “it grows abundantly here and is 
one of our finest edible mushrooms. I have taught our people 
to eat it and it is now highly prized in this region.” 

It being similar to the Common mushroom in size and color it~ 
is sometimes confused with that species. Buta glance at the 
color of the gills is sufficient to separate the two. The color of 
the spores and the character of the stem and collar are also dis- 
tinguishing differences. It still more closely resembles the 
Chalky mushroom, Agaricus cretaceus, but the darker color of 
the gills and the brown color of the spores of that species will 
also abundantly distinguish it. Our plant is apparently the 
American representative of the European Lepiota naucina, to 
which it was formerly referred, and from which it scarcely differs 
except in the shape of its spores and in its smoother cap. The 
spores are described by Fries as globose in the European plant. 
All the species here mentioned are edible, so that discrimination 
between them would not be necessary for safety in using any of 
them for food. Itis, however, more satisfactory always to recog- 
nize without any doubt the species used for food. Our figures 
and descriptions will enable any one to do so. The Smooth 
lepiota was first recorded as edible in the Twenty-seventh Report, 
where it stands under the name Agaricus naucinus. 


Armillaria /7. 


The species of Armillaria differ from all the foregoing white 
spored species in having the gills attached to the stem by their 
inner extremity. Like them their spores are white and the stem 
has a collar, but there is no wrapper at the base of the stem as in 
Amanita and Amanitopsis. By the collar the genus differs from — 
the other genera which follow. 


Armillaria mellea Vahl. 


HoneEr-coLoRED ARMILLARIA. 
Plate 20. 
Pileus adorned with minute tufts of brown or blackish hairs» 
sometimes glabrous, even or when old slightly striate on the 
margin ; lamellz adnate or slightly decurrent, white or whitish, 
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becoming sordid with age and sometimes variegated with red- 
dish-brown spots; stem annulate, at length brownish toward the 
base; spores elliptical, white, .0003 to .0004 in. long. 

The Honey-colored armillaria is very plentiful and extremely 
variable. The cap is generally adorned with numerous minute 
tufts or scales of brown or blackish hairs, which are often more 
dense on the disk or center than toward the margin. In young 
plants they are often so crowded on the disk as to cover it and give 
it a darker hue than the margin has, and they sometimes are so 
fine and matted that they have a kind of woolly or tomentose 

appearance. In some forms of the species they are entirely 
wanting, or they disappear with age. The cap is sometimes 
charged with moisture, and as this evaporates the color becomes 
slightly paler. Its color varies from almost white to a dark red- 
dish-brown, which is shown in figure 4. The most common hue 
is a brownish-yellow shown in the lower figures of the plate. 
The margin of the cap in mature plants is commonly striated, 
but forms are not rare in which no striations appear. The center 
of the cap is sometimes prominent, as in figure 3. The flesh is 
white or whitish and its taste is somewhat unpleasant or acrid. 

The gills are at first white or whitish, but with age they 
become less clear in color and are often more or less stained or 
spotted with reddish-brown. The inner extremity of those that 
reach the stem is attached to it and usually runs down slightly 
upon it. Sometimes there is a sl'ght notch on the lower edge of 
the gills near the stem. 

The stem is adorned with a collar which may be membranous 
or of a thick cottony texture, or so thin and webby that it entirely 
disappears in the older plants. Externally the stem is rather 
firm and fibrous, but centrally it is soft and spongy or even hol- 
low. It varies considerably in color, but usually it assumes a 
reddish-brown or livid-brown hue, especially toward the base, 
remaining paler above. Sometimes a yellowish-green tomentum is 
noticeable at the base of the stem, and occasionally on the collar. 
The stem may be of uniform thickness or slightly thickened at 
the base or even narrowed almost to a point here. In one variety 
it has a distinctly bulbous base, in another a tapering base like a 
tap root which penetrates the earth deeply. 
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Cap one to six inches broad, stem one to six inches long, one- 
fourth to three-fourths of an inch thick. 

The Honey-colored armillaria is very common and grows either 
in woods or in cleared land, on the ground or on decaying wood. 
A favorite habitat is about stumps and prostrate trunks in 
recently cleared places or in bushy pastures. Its mode of growth 
is either solitary, gregarious or in dense tufts or clusters. Tufts 
a foot in diameter and composed of twenty or more plants 
are not uncommon. The plants are especially abundant in hilly 
and mountainous districts in autumn. They rarely appear 
plentifully before the first of September, though occasional 
specimens have been seen as early as June. 

Monstrous forms sometimes occur, and there is an abortive 
form which consists of a whitish irregular rounded mass of cellu- 
lar matter without any distinction of stem cap or gills. This 
usually grows in company with the ordinary form, and is an inch 
or two in diameter. The mycelium of this fungus is thought to 
be destructive to the wood in which it grows. Probably most 
of the plants which appear to grow on the ground really take 
their rise from mycelium which permeates some fragment of 
wood or some root buried in the ground. It attacks both the 
hard woods and soft woods. 

Authors disagree concerning its edible qualities. Some of the 
older authors considered it poisonous, but modern writers gen- 
erally agree that itis harmless and edible, but of inferior quality. 
Cordier says it is edible and loses its acridity in cooking, but the 
stems are tough and not used. 

Richon and Rozé affirm that its taste is astringent and that its 
acridity does not entirely disappear in cooking, but that it is 
edible though of indifferent quality. 

According to Vittadini, it is preserved in vinegar, salt and oil 
for use in winter, and its acridity is lost in cooking. Gjillet also 
says that in reality it is harmless, though it has an acrid, disa- 
greeable taste, which disappears in cooking. “ Esculent but not 
commendable,” is the verdict of Berkeley: “edible but tough,” 
says Stevenson, while Cooke tells us that it is very common and 
much used on the Continent, but is not recommended. : 

My own experience in eating it at various times, both fried and : 
stewed, has always been without any harm. Cooking has 
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appeared to me to dispel the unpleasant taste of the raw plant, 
but sometimes when the dish was prepared by stewing in milk 
and water, a slight, unpleasant burning sensation was felt in the 
throat a short time after eating. I consider it a perfectly safe 
and edible species, but not of first quality. Only the caps of 
young and fresh specimens should be used. 

It is not improbable that such a variable plant as this may 
vary somewhat in flavor. We do not expect all varieties of 
apples to have exactly the same flavor, though the species may 
be one. The degree of toughness, too, may vary according to 
the age and the rapidity of the growth of the plants. Individual 
tastes may also differ, so that what would please one might be 
distasteful to another. Such facts may account, in part, at least, 
for the varying opinions concerning the edible qualities of this 
very common mushroom. The essential thing to know is, that 
the species is not dangerous. Then those who like it may eat it. 

The following varieties of this species may be noted: 

Variety obscura has the cap covered with numerous small 
blackish scales. 

Variety jlava has the cap yellow or reddish-yellow, but in 
other respects it is like the type. 

Variety glabra has the cap smooth; otherwise like the type. 

Variety radicata has a tapering, root-like prolongation of the 
stem, which penetrates the earth deeply. 

_ Variety dulbosa has a distinctly bulbous base to the stem. 

_ Variety exannulata has the cap smooth and even on the margin, 
and the stem tapering at the base. The annulus is very slight 
and evanescent or wholly wanting. The cap is usually about an 
inch broad, or a little more, and the plants grow in clusters, 
which sometimes contain forty or fifty individuals. It is more 
common farther south than it is in our State, and is reported to 
be the most common form in Maryland. 

Notwithstanding the variability of the species, it is easily rec- 
ognized when its characters are once known. I do not know of 
any dangerous species which could easily be mistaken for it. 

The abortive form which often grows with it, is not distin- 
guishable from the abortive form of Clitopilus abortivus. 1t has 
a farinaceous taste which is lost in cooking. It is not inferior to 
the normal form in flavor, and may be eaten with safety. 

+ 
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Tricholoma /”. 


The species of Tricholoma, and all the white-spored, gill-bear- 
ing fungi to be hereafter described in these pages, differ from all 
the preceding species in having no collar on the stem. In this 
genus the gills are attached to the stem, and are excavated or 
notched on the edge at or near the stem. It often happens that 
this notch is so near the extremity of the gill that the part 
attached to the stem is more narrow than the gill just beyond 
the excavation and causes the gill to appear as if rounded at the 
inner extremity. This-is an important character, though not a 
very conspicuous one. The stem is fleshy and generally short 
and stout. Three species have been tried and approved, and are 
here described. Others reported as edible belong to our flora 
and await further trial. 


Cap viscid when: Moist: 2.0.4. scies's!. com deere T. transmutans, 
Cap not viscid, reddish-brown....... sseseeeeeee T. imbricatum. 
Cap not viscid, reddish-violaceous .............4 T. personatum. 


’ Tricholoma transmutans Peck. 


Caancina TRICHOLOMA. 
Plate 21. Figs. 1to5. 

Pileus viscid when moist, tawny-red, becoming reddish-brown 
with age; lamellz whitish or pale-yellowish, becoming dingy or 
reddish-spotted when old; stem whitish, generally becoming red- 
dish-brown toward the base, stuffed or hollow, spores white, 
subglobose, .0002 in. broad. | 
The Changing tricholoma has the cap moist and sticky when 
young and fresh, or during wet cloudy weather. Its color at 
first is tawny or tawny-red, but with advancing age it generally 
becomes darker, assuming a cinnamon-red or reddish-brown hue, 
but sometimes retaining a paler hue on the margin than in th | 
center. The flesh is white and emits a mealy or farinaceous 
odor, especially when cut. The taste also is farinaceous. | 
The gills are placed closely side by side and are notched at the 
inner extremity where they are attached to the stem. At firs 
they are whitish or slightly tinged with yellow, but when ol 
they are much darker and more or less spotted with reddish 
brown. | 
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The stem is about as long as the diameter of the cap. It is 
generally paler than the cap, being whitish when young, but 
assuming darker hues with age, especially toward the base. It 
is often stuffed with a softer substance or pith when young, but 
it soon becomes hollow. 

Cap two to four inches broad, stem two to four inches long, 
about half an inch thick. 

It grows in thin woods or open placesin wet weather. It may 
be found from August to October. It is often found growing in 
tufts or clusters, but it is usually gregarious. It seems to prefer 
a sandy or light gravelly soil. It sometimes grows in company 

with the next species in groves of young spruce, balsam-fir and 
tamarack trees. Its edible qualities are very similar to those of 

the next species, from which it is easily known when moist, by 
reason of the viscidity of its cap. It was first recorded as edible 
in the Forty-second Report. 


Tricholoma imbricatum /’”. 


ImericaTED TRICHOLOMA. 

. ‘ Plate 21. Figs, 6 to 11. 
 Pileus dry, innately squamulose, fibrillose toward the margin- 
brown orreddish-brown; lamellz white, or yellowish white, becom, 
_ingreddish or spotted with reddish-brown ; stem solid, white and 
i -pulverulent at the top,colored like but Ae mee than the 
-pileus toward the base; spores elliptical, white, .00025 in. long. 
_ The Imbricated Bice ntons does not differ very greatly from 
the Changing tricholoma in size and color, but it can easily be 
distinguished from that species.by the dry, not viscid, upper surface 
of its cap and by its solid stem. The cap is generally a little 
darker colored and its surface often presents a somewhat scaly 
f appearance as if theepidermis had been torn into minute, irregular, 
“scale: like fragments. The color is a cinnamon-brown or dark 
Yeddish-brown. The flesh is firm, white or whitish, and has‘a 
pleasant farinaceous odor and taste when fresh. 

The gills have very nearly the same color and character as 
i those of the Changing tricholoma. 
4 _ The stem also is similar to the stem of that species, but it has 
“no central cavity. Sometimes when old it becomes hollow by 
the mining of insects. 
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Cap two to four inches broad, stem two to three inches long, 
one-third to two-thirds of an inch thick. 

This species grows under or near coniferous trees, such as pine, 
spruce, hemlock and balsam-fir. It appears in September and 
October. Like the preceding species it sometimes grows in 
clusters. It is often associated with TZricholoma vaccinum, a 
species very similar to it in size and general appearance, but 
which differs in three particulars. The margin in the young 
plant is covered with a soft downy or cottony coat, the stem is 
hollow and the taste is bitter or unpleasant. Nevertheless some 
writers class it among the edible species. Gillet says it is edible, 
but not of a very delicate flavor. So much do the two species 
resemble each other that so good a mycologist as Persoon seems 
to have confused them under the common name Agaricus rufus: 
A mistake of this kind by any oneusing the Imbricted tricholoma 
for food would not be serious, since this closely related plant has” 
no dangerous properties. 


Tricholoma personatum /*. 


Masxrep TrIcHOLOMA. 
: Plate 22. 

Pileus moist, glabrous, variable in color; lamelle crowded, — 
rounded behind, free or nearly so, separable from the pileus, vio- 
laceous becoming sordid-whitish or fuscous; stem short, solid, — 
fibrillose, whitish, commonly tinged with lilac or pale violet; 
spores elliptical, etd white, .0003 to .00035 inch long. 

The Masked tricholoma is worthy of a place among the escu- — 
lent species of the first class. When young the cap is very con- | 
vex and firm, but when mature it is nearly flat and the flesh is 
more soft. It is very smooth and usually quite regular in shape 
when young, but in older plants the margin sometimes becomes | 
irregular or wavy. In young plants the margin is rolled inwards — 
and often whitened with downy or mealy particles or frosted — 
with a slight bloom, but in old ones it is naked, and in wet 
weather it may even be curved upwards. The cap is apt to_ 
become water-soaked in wet weather, in which condition it has | 
an uninviting appearance. It varies much in color, but generally | 
it has a pale lilac hue, which is apt to change with age toa_ 
russety shade in the center. Occasionally the color of the cap is | 
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almost white or pale grayish. The flesh when dry is nearly 
white and has a pleasant taste. 

The gills are closely placed and rounded at the end next the 
stem, to which they are but slightly attached, or from which 
they may be entirely free in some cases. They are generally 
more brightly colored in the young plant than in the mature one. 

The stem is generally rather short and stout, its length being 
less than the diameter of the cap. It is solid, and externally 
adorned with fibrils and downy particles when young and fresh, 
but it soon becomes smooth. In color it is like the cap or paler 

than it. It is sometimes a little thicker at the base than at the 
top, and in one variety, which I have called var. bulboswm, and 
which is represented by figures 7 and 8, it is very distinctly 
bulbous. 
Cap two to five inches broad, stem one to three inches long, 
one-half to one inch thick. 
It grows in thin woods and in grassy open places. It does not 
often appear before September, but it may be found till freezing 
weather stops its growth. It generally grows singly or in 
groups, but occasionally it is found in clusters of several indi- 
viduals. 
Nearly all writers speak well of its edible qualities. Dr. 
Badham says that its taste is pleasant, and when not water- 
soaked it is a fine, firm fungus with a flavor like veal. Letellier 
states that it can be eaten with pleasure and without the least 
risk. Others pronounce it edible, very good, highly esteemed, 
very savory. My own experience leads me to place it among the 
first-class mushrooms. 
In England this species is sometimes called Blewits and in 
France, Glue stem, although the coior in our plant is more violet 
or lilac than blue. in Europe it is said to have been sometimes 
confused with 77richoloma nudum, a very closely related species, 
and also with Cortinarius violaceus, the Violet cortinarius, but 
such mistakes could result in no harm to the eater, for both these 
are edible and perfectly safe. So far as known, we have no hurt- 
ful species with which the Masked tricholoma would be likely to 
‘be confused. Its gills are somewhat separable from the 
hymenophore or flesh of the cap in the same manner as the gills 
of a Paxillus are, and for this reason the species has sometimes 
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been referred to that genus, but mycologists generally place it in 
the genus Tricholoma. The spores, when dropped on white paper, 
have not the clear white color shown by those of most species of 
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Tricholoma. The color is dingy-white or sordid-white. 


Clitocybe #7. 

The genus Clitocybe differs from Tricholoma in the character” 
of the gills. They are attached to the stem by their inner 
extremity as in that genus, but they are not notched or excavated — | 
on the edge near the stem, and they are generally decurrent. 
Several of our species have Been recorded as edible, but trial has” 
been made by us of only afew of them. Those here described 
are tabulated below. 


> 


Cap thick-fleshed, with no reddish hues....... 1% 
Cap thin-fleshed, more or less reddish ........ 2 
1 Cap grayish, gills close together............. C. nebularis, — 
1 Cap brown or blackish-brown, gills wide apart. C. media. | 
2 Cap funnel shaped when mature........... C. infundibuliformis, 
2 Cap convex or nearly plane when mature... C. laccata. 


Clitocybe nebularis Batsch. 


CroupED CLIrTocyBE. 
Plate 23. Figs. 8 to 13. : 

Pileus fleshy, firm, at first convex, becoming nearly flat; 
lamelle crowded, sina or slightly decurrent, white or slightly 
tinged with ccllbae stem firm, fibrillose, generally thickened at | 
the base; spores elliptical, nani: .0002 in. long. 

The Clouded clitocybe is a rather Jarge and firm mushroom — 
with the cap at first convex, but when mature it becomes nearly | 
flat or a little depressed. It is smooth and of a grayish or 
clouded-gray color, often becoming paler with age and sometimes 
evidently with a slight yellowish tint. The center of the cap is 
sometimes darker than the margin. In the American plant the 
color is generally paler than that of the European plant, as indi- 
cated by the published figures. The color of the flesh is white. | 

The gills are quite closely placed, and in the young plant are 
attached to the stem by the whole width of the inner extremity, 
but as the cap expands they appear to run down upon the stem 
and terminate in a narrow point. They are white or slightly 
tinged with yellow. | | 
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The stem is usually rather short and stout. It is thickest at 
the base and gradually tapers upward. It is firm and more or 
less adorned with longitudinal fibrils. It is generally paler than 
the cap. Its center is somewhat softer in texture than the 
exterior parts. 

Cap two to five inches broad, stem one and a half to three 
inches long, one-half to one inch thick. 

The usual habitat is among fallen leaves in woods where it 
appears in September and October. I have never seen it in fields. 
It is a rare species with us. It sometimes grows in clusters. 

Some of the French mycologists do not admit this among the 
edible species, but English writers speak highly of it. Cordier 
says it is bad; Richon and Rozé say that its flavor is scarcely 
agreeable, and that it should be placed among the suspected 
species. Quelet asserts that he has eaten it often and found it 
good, but that sometimes it is indigestible and nauseous. Roques 
classes it as edible. JBulliard says “it is very agreeable to the 
taste.” According to Badham it requires very little cooking and 
the flesh is perhaps lighter of digestion than that of any other. 
Stevenson quotes it as edible and very good, with a somewhat 
pungent taste and an odor of curd cheese. Cooke regards it as 
one of his favorite mushrooms, to which he gives special atten- 
tion, and he thinks that no person, having a practical knowledge 
of its qualities, would place it among the suspected species. 


Clitocybe media Peck. 


INTERMEDIATE CLITOCYBE. 
Plate 23. Figs. 1 to 7. 

‘Pileus at first convex, becoming flat or slightly depressed, dry, 
dark grayish-brown or smoky-brown, the margin often wavy or 
irregular, the flesh white, taste mild; lamellw broad, subdistant, 
adnate or decurrent, whitish, the triers somewhat venose ; 
stem not at all or but slightly thickened at the base, colored ae 
or a little paler than the pileus; spores elliptical, white, .0003 in. 
long. 

_ The Intermediate clitocybe is very similar to the Clouded clito- 
sybe in size and shape. Indeed, it might easily be mistaken for 
1 dark colored variety of that species, but when examined closely 
pl be seen that the gills are not so close together as in that 
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species, the spaces between them being noticeably wider, and 
often marked with little ridges or cross veins. The stem is also 
more cylindrical, scarcely tapering at all from the base upwards, 
In this respect it differs also from the Club foot clitocybe, Clito- 
cybe clavipes, a species scarcely differing from the Intermediate 
clitocybe in color, although it has a more soft and spongy flesh 
and its cap is more narrow and more gradually tapering down- 
ward into the stem. It therefore appears somewhat like an 
inverted cone, while the stem may be compared to a long and 
narrow cone whose apex is united with the apex of the inverted 
one formed by the cap. 
_ The Intermediate clitocybe is very scarce and has been found 
in cool deep woods only, growing among mosses that thickly 
carpeted the ground. It occurs in September. Its flesh is well 
flavored and it is a mushroom well worthy a place among the 
most desirable species. It is a matter of regret that it is not 
more abundant. it was first published as edible in the Forty- 
second Report of the State Museum, its edible qualities having 
been tested by the writer. 3 . 


Clitocybe infundibuliformis Scheff. 


FUNNEL-FoRM CLITOCYBE. 
Plate 24. Figs. 1 to6. 
Pileus at first convex and umbonate, becoming infundibuliform, 
dry, flaccid, reddish or pale tan color, fading with age; lamella 
decurrent, white; stem generally tapering upward from the base, 
colored like or paler than the pileus ; spores somewhat elliptical, 
white, .0002 to .00025 in. long. 

The Funnel-form clitocybe is a neat and rather pretty species, 
easily recognized by the funnel-like shape of the mature cap and 
its pale red color. When young the cap is slightly convex and 
often adorned with a very small prominence or umbo in the center. 
If observed closely it. will be seen to be coated with a slight down 
or silkiness, especially on the margin. But as the cap expands it 
becomes depressed in the center, and in wet weather it resembles 
somewhat a large wine-glass in shape. The color is apt to fade 
and sometimes the margin of the cap becomes irregular or wavy. 
Occasionally specimens occur in which the cap is almost white. 
The flesh is thin and white. 


REPORT OF THE STATE BOTANIST 273 


The gills also are thin and white or whitish and rather closely 
placed. They run down on the stem in the mature plant, ending 
in a narrow point. 

The stem is quite smooth and generally tapers upward from 
the base. It is sometimes white, but more often is colored like 
the cap. Usually a soft white down or felt is noticeable at its 
base. This is its mycelium wkich spreads in the soil or among 
the fallen leaves in which it grows. 

The cap is two to three inches across, the stem is two to three 
inches long and one-fourth to nearly one-half an inch thick in the 
largest specimens. 

It is not uncommon in woods in summer and autumn. Like 
many other species it is more abundant in wet weather. It 
delights especially to grow among fallen leaves in mixed woods, 
and though generally single or scattered in its mode of growth it 
sometimes forms clusters, in which case the cap is apt to be more 
or less irregular. 

Although small in size and thin in flesh it affords a very deli- 
cate and delicious food. 

When once known it is easily recognized, and I do not know of 
any hurtful mushroom in our flora with which it is likely to be 
confused. 

Clitocybe laccata Scop. 


Laccats Ciitocyse. Waxy Cuirocyss. 
Plate 25. 

Pileus thin, convex or nearly plane, sometimes umbilicate, 
hygrophanous, glabrous or minutely scurfy-squamulose; lamellz 
broad, distant, adnate or slightly decurrent, more or less tinged 
with flesh color; stem slender, equal, fibrous, stuffed, colored like 
the pileus; spores globose, rough, .0003 to .0004 inch broad. 

The Laccate clitocybe is a small but verycommon species which 
has a very wide range and is sometimes very abundant. It is 
also very variable, but easily recognizable when its peculiar 
characters are understood. It is thin in flesh, not highly flavored 
and apt to be tough, but because it has been classed among the 
edible species of Europe and because of its abundance and avail- 
ability it is here admitted. 

The cap is convex or nearly plane, even or umbilicate, smooth 
or with a slight scurfy roughness, When moist it has a watery 
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appearance, and as this moisture dries the color changes more or — 


less. In the moist state the color is some shade of pale red, buff 
red or flesh red, but when dry it fades to a grayish or pale 
ochraceous hue. 

The gills are broad, rather wide apart and attached to the 
stem by their entire width. Sometimes they are slightly decur- 
rent and occasionally emarginate, contrary tothe generic charac- 
ter. They have a peculiar pale fleshy red hue which is more 
persistent than the color of the cap, and which is one of the best 


* 
; 


characters for the recognition of thespecies. When mature, they © 


are apt to be dusted by the white spores. 


' The stem is rather long and slender, having a fibrous appear-_ 


ance and being either straight or flexuous. It is stuffed or 
almost hollow, rather tough and colored like the cap. 
The cap varies from half an inch to two inches in horizontal 


diameter, and the stem from one to three inches in length and 


one to three lines in thickness. 

There are several well marked varieties that have received 
names. One of theprettiest is the Amethyst variety, Variety 
amethystina, Figs. 23 to 27, in which the moist cap is much darker 
colored than in the ordinary form, and when dry it is of a 
grayish hue, but the gills have a beautiful deep violaceous color 
which is quite persistent. The spores are rather large and the 


lamellz more decurrent than usual. It may bea govd species. 
In Variety pallidifolia, the pale gilled variety, the gills are 


much paler than usual, being but slightly tinged with the ordinary 
flesh color. 

In Variety striatula, the striatulate variety, the plants are 
small, the cap is smooth, and so thin that shadowy lines or 
striations are seen on it radiating from near the center to the 


margin. This variety usually grows in very damp or wet places. 


Its spores are rather large, which may indicate a good species. 
The Laccate mushroom may be found from the beginning to 
the end of the season, if the weather is not too dry. It is not 


particular as to its place of growth, but occurs in woods, groves, 


swamps or open fields, growing on naked ground or among 
grass, mosses or fallen leaves It is especially fond of pine woods 
or groves where the soil is kept shaded and moist. 

Because of its departure from the generic character in its peculiar 


gills and spores it has been placed by some writers in a distinct 
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genus under the name Laccaria laccata. It is closely related to 
Clitocybe ochropurpurea B. & C., a much larger species with a 
paler cap and brighter gills, and a short thick stem and often an 
irregular deformed development. This also should be associated 
with it generically under the name Zaccaria ochropurpurea, if 
that genus is sustained. 


Pleurotus /*. 


The genus Plewrotus scarcely differs from Tricholoma and 
Clitocybe except in the relative position of the stem and the cap. 
In these genera the cap is supported by a stem which is attached 
to it centrally. In Pleurotus: the. stem is attached to the cap at 
some point to one side of the center. Sometimes this point is on 
the very margin of the cap, and in a few species the stem is 
scarcely developed at all. Some of the species have the gills 
rounded or notched at the inner extremity as in the genus 
Tricholoma, and some have them decurrent on the stem as in 
Clitocybe. A distinctive character which is worthy of notice in 
this genus is found in the habitat. All the species, with which 
we have to do, grow on dead wood, while those of the two pre- 
ceding genera, so far as here given, grow on the ground. Gen- 
erally their flesh is more tough than in terrestrial species. 
Sometimes they grow from dead spots or dead branches of living 
trees, and are often out of reach, being far up from the ground. 


eee PRCT AMOMTIOE). sraioit Sia ls twine stews) ea esdes ce 1 
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Pleurotus ulmarius Bull. 


Exum PLevrotvs. 
Plate 26. Figs. 1 to 4. 

Pileus convex or nearly flat, firm, glabrous, white or centrally 
tinted with reddish-yellow or brownish-yellow, flesh white; 
lamellz rather broad, rounded or notched at the inner extremity, 
adnexed, white or;creamy white; stem firm, eccentric, generally 
curved, white or whitish; spores globose, white, .0002 to .00025 
in. broad. 

The Elm pleurotus, orelm tree mushroom, is a conspicuous 
Object, growing, as it generally does, from dead places in or on 
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the stumps of cut branches of standing elms. By its large size 
and white color it easily attracts attention. Its cap is broadly 
convex or nearly flat, quite smooth and usually white or whitish. 
Sometimes it is centrally tinged with a rusty or dull yellowish 
hue, and occasionally adorned with roundish spots as shown in 
figure 2. I have never seen the American plant as highly 
colored as some of the figures of the European plant. Some- 
times the epidermis will be found cracked in small areas giving 
to the cap a scaly or tessellated appearance, and occasionally it 
cracks longitudinally. The flesh is firm and white. 

The gills are quite broad and not very closely placed side by 
side. They are notched at the inner extremity as in species of 
Tricholoma. They are white, or when old, tinged with yellow. 

The stem is firm and solid and united to the cap a little to one 
side of the center. It is generally more or less curved. This is 


especially the case when it grows from the side of the trunk of 


the tree. It is commonly smooth, but sometimes a little downy 
or hairy at the base. In color it is white or whitish. 


Cap three to five inches broad, stem two to four inches long, — 


one-half to three-fourths of an inch thick. 


It appears from September to November. It is not uncommon ~ 


to see this mushroom late in autumn growing on the elms that 
have been planted as shade trees along the streets of our cities 
and. in our public parks. It grows especially on those that have 
been severely trimmed or had their tops cut away. Its time of 
appearance is so late in the season that it is not often infested by 
insects. It therefore persists a long time and will keep two or 
three days without harm. Its flesh is not as tender as that of 


many of the mushrooms that grow on the ground, but it has an 


agreeable flavor and is quite harmless. Most tree-inhabiting 
mushrooms grow more slowly and are, therefore, more tough 


and more slow to decay than those growing on the ground. 
They are also less easily collected since they often grow high up — 
on standing trees. In consequence of their persistent character | 


they are easily dried and preserved for winter use. 

The Elm pleurotus sometimes grows on other than elm trees, 
as the maple and poplar. Occasionally when growing from the 
cut surface of an upright stump, or from the upper side of a 
branch, its stem is straight and attached centrally to the cap. 
Such_a form _has received the name Variety verticals. A form 
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is said to grow in Europe in which the whole stem is downy or 
hairy, but I have not found it in our State. According to Vitta- 
dini the Elm pleurotus is a fungus of first quality and very 
desirable. Letellier commends it as an article of food because 
of its large size, and Dr. Cooke mentions one specimen which 
was so large that it made a good meal for three or four persons. 
Quelet says that it is sapid, but should be eaten while young. 
When dried specimens are soaked several hours in water they 
resume their original size and are nearly as good as if fresh. 


Pleurotus sapidus “Kalchd. 


Sapip PiLEvRoTvs. 
Plate 27. 

Pileus convex or depressed, glabrous, often irregular, variable 
in color, flesh white; lamelle subdistant, decurrent, whitish ; 
stems commonly tufted, growing from a common base, eccentric 
or lateral, glabrous, white or whitish; spores oblong, pale lilac, 
.00035 to .00045 in. long. 

The Sapid pleurotus generally grows in tufts or crowded clus- 

ters, whose stems are more or less united at the base, and whose 
caps crowd and overlap each other. The caps are smooth and 
firm and in wet weather are somewhat moist. They are convex 
on the upper surface or centrally depressed, and owing to their 
crowded mode of growth are often very irregular in shape. 
They vary greatly in color, being white, yellowish, ashy-gray, 
dull lilac or even brownish. The flesh, however, is white. 
_ The gills are rather broad and somewhat wide apart. They 
run down on the stem and there often branch and connect with 
each other. They are whitish or yellowish and sometimes pre- 
sent a ragged or torn appearance. 

The stems are generally short and two or more usually grow 
from a common base. They are commonly white and smooth, 
‘solid and firm, and attached to the cap laterally or a little to one 
side of the center, though specimens occasionally occur in which 
_ the stem is quite central. 

_ The peculiar character which distinguishes this species, and 
about the only one that is available for separating it in all cases 
trom the next, is the lilac tint of the spores. When these are 
thrown down on black or brown paper they have a sordid, whitish 
appearance, but if caught on white paper the color of the mass 
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is a very pale dull lilac as represented by figure 9. It has 


seemed to me that they are whitish, even on white paper, when — 


first thrown down, but after a short exposure or after a greater 
accumulation the lilac tint appears. Notwithstanding this pecu- 
liarity in the color of its spores the species is classed among the 


white-spored mushrooms, and it is perhaps a question whether it 


is, after all, anything more than a variety of the next species. 

Cap two to five inches broad, stem one to two inches long, one- 
fourth to two-thirds of an inch thick. 

The Sapid pleurotus grows in woods and open places from June 
to November. It is quite common and more abundant in wet 
weather. It inhabits decaying wood and may be found about old 
stumps, prostrate trunks of trees or even on dead or dying trees 
while yet standing. Sometimes it appears to grow from the 
ground, but a careful investigation would show that it starts from 


some decaying root or some buried piece of wood. In Europe it 


is said to grow on elm and oak, but in our State it inhabits other 
trees also, such as beech, birch, maple and horse chestnut. I have 
eaten it both fried and stewed and consider it about the same as 
the Oyster mushroom inedible qualities. In Hungary, according 
to Dr. Kalchbrenner, it is eagerly sought for food in the woods, 
and is also cultivated on pieces of elm trunks in gardens. 


Pleurotus ostreatus /’*. 


Oyster PuEevrRotus. Ovster Mushroom. 
Plate 26. Figs. 5 to 9. 


Pileus convex, soft, imbricated, glabrous, moist, whitish, ciner-_ 


eous or brownish, flesh white; lamellze broad, decurrent, anasto- 
mosing at the base, white or whitish; stem short, firm, mostly 
lateral and indistinct or absent; spores oblong, white, .0 03 to 
.0004 in. long. 

The Oyster mushroom or Oyster fungus, so named because of 
its shape probably, rather than because of its flavor, is very simi- 
lar to the Sapid mushroom. According to the descriptions of the 
European plant it is quite variable in color, but with us the pre- 
vailing colors are white or ashy-gray, changing to yellowish in the 
old or dried state. Thestem when present is generally shorter than 


in the Sapid pleurotus and more often lateral. It issometimes hairy | 
at the base and sometimes wanting entirely. But the caps are 
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clustered and overlapped very much as in that species, and the 
gills are the same in both. For table purposes there is little need 
of keeping the two distinct. Both are much more liable to be 
infested by insects than the Elm pleurotus. Both grow on decaying 
wood and at the same season and under similar conditions. The 
Oyster mushroom is apparently much less frequent in our State 
than the Sapid mushroom. It has Jong been classed among the 
esculent species, but in consequence of the toughness of its flesh it 
does not rank as a mushroom of first quality. Miss Banning states 
that she has eaten it both raw and cooked, but that she failed to 
detect any resemblance between its flavor and that of the oyster. 
Dr. Cooke says that it is a fleshy fungus, and when slowly and 
carefully cooked it is a pleasant and digestible one, but that it 
may be spoiled by bad treatment. French writers speak well of 
it and agree that it is both safe and excellent, but some recom- 
mend it only while young and tender. No charge of b:ing dele- 
terious is brought against it. 

The remaining white-spored genera here represented differ 
from all the preceding either in the character of the gills or of 
the flesh. 

Hygrophorus /7. 


In the genus Hygrophorus the gills of the mature plant have 
a soft waxy texture which distinguishes them from all others. 
They are not easily separable into the two membranes which 
form their two surfaces, as in the preceding genera. As in 
Pleurotus, the gills of some of the species are rounded or 
notched at the end next the stem, but of others they are decur-. 
rent on it. Those with decurrent gills bear considerable external 
resemblance to the species of Clitocybe, but the gills are generally 
thicker and much further apart than in that genus. No species 
of Hygrophorus is known to be dangerous, though two or three 
have been classed as suspected. 


Hygrophorus pratensis /7. 
Merapow Hyerornorus. Pasture Hyerorsoros. 
Plate 28. Figs. 11to17. 
Pileus compact, convex turbinate or nearly flat, glabrous, the 
margin thin; lamelle thick, distant, decurrent, whitish or yellow- 
ish, the interspaces veiny ; stem short, glabrous, white or whitish, 
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sometimes yellowish ; spores broadly elliptical, whitish, .00024 
to .00028 in. long. 

The Meadow hygrophorus, also called Pasture hygrophorus 
and Buff-caps, is a rather small but stout-appearing mushroom, 
which is quite variable in the color of its cap. This is commonly 
buff or yellowish, more or less tinged with red or tawny hues. 
Sometimes it is almost white. When young, the cap is nearly 
hemispherical or strongly convex, but with advancing age the 
thick fleshy center becomes more prominent. In full maturity 
the thin margin is apt to be extended horizontally so that the 
surface of the cap is nearly flat and its shape resembles an in- 
verted cone whose sides are fluted by the widely separated gills. 
The flesh is white or nearly so and has a mild taste. 

The thick gills extend far down on the stem in the mature 
plant, and in the bottom of the spaces between them cross veins 
may be seen connecting them together. 

The stem is mostly white, or if tinged at all with the color of 
the cap, it is paler than it. Sometimes it tapers downward, be- 
coming more narrow at the base than in the upper part. Its sur- 
face is smooth. 

Cap one to two inches broad, stem one to two inches long, 
one-fourth to one-half an inch thick. 

This species grows in old pastures and clearings or in thin 
woods. It is often found in old abandoned fields partly over- 
grown with brakes and bushes. It may be found from July to 
September. 

It has, for many years and by nearly all writers on this sub- 
ject, been classed with the edible species, and Dr. Cooke pro- 
nounces it to be thoroughly wholesome and of delicate flavor. 


Hygrophorus miniatus /*. 


VERMILION Hy@RopHORUs. 
Plate 28 Figs. 1 to 10. 
Pileus thin, fragile, at first convex, becoming nearly plane, | 
glabrous or minutely squamulose, often umbilicate, generally 
red; lamelle distant, adnate, yellow, often tinged with red; 
stem slender, glabrous, colored like the pileus; spores elliptical, 
white, .0003 in. long. 
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The Vermilion hygrophorus is a very highly colored, beauti- 
ful species. It is small, but in some localities it is so abundant 
that no difficulty need be encountered in procuring a quantity of 
it sufficient for a meal for a large family. The cap is thin and 
fragile, and it must be handled with care or it will be broken. 
In the young plant it is convex, but it expands with age until it 
is flat or even centrally depressed. Its surface is sometimes 
smooth and even shining, again it is roughened as if coated with 
minute scurfy scales. Frequently there is a little central depres- 
sion or umbilicus in it. When young and moist the margin often 
shows slight striations, but in the dry or mature plant these are 
not seen. The margin is often irregular or wavy, and in very 
wet weather it may become curved upwards so that the cap be- 
comes concave. The color is usually a bright red or vermilion, 
but sometimes it fades to paler or orange shades, and there is a 
variety in which the whole plant is yellow. This I have called 
variety /utescens and have represented it by figures 9 and 10. 
The bright color of this plant is apt to disappear in drying. 

The gills are commonly yellow, but sometimes they are more 
or less tinged with the red color of the cap. They are not so 
wide apart as in the Meadow hygrophorus. They are generally 
attached to the stem by the entire width of the inner extremity, 
but specimens occur in which they are plainly notched at the 
inner end, and others are found in which they are slightly 
decurrent. 

The stem is rather slender. In young plants it is solid, but in 
older ones it becomes wholly or partly hollow. It is colored like 
or sometimes paler than the cap. 

Cap one-half to two inches broad, stem one to two inches long, 
one to two lines thick. 

The Vermilion hygrophorus grows in woods, swamps and old 
fields in soil either wet or dry, among mosses or fallen leaves or 
on naked earth. It is sometimes found in great profusion in 
recent clearings over which fire has run. In such places it com- 
monly attains a larger size than in dense woods, the cap attain- 
ing a diameter of even three inches. It is evidently fond of 
moisture and is more abundant in wet weather than in dry. It 
will grow even in the wet Sphagnum of peat bogs, and yet it is 
also found on the dry knolls and. salina of the Adirondack 
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region, growing freely under the shade of the brakes (Pteris 
aquilina) that cover them. It thus shows a great adaptability 
to varying conditions. It grows either singly, in groups or in 
clusters, and may be found from June to September. It is 
especially abundant in the Adirondack region. 

Having experimented with this species twenty years ago I was 
agreeably surprised to find it scarcely surpassed by any in ten- 
derness of substance and agreeableness of flavor. It was first 
recorded as an edible species in the Twenty-sixth Report of the 
State Museum. 

A common species that closely resembles it is the Chantarelle ~ 
hygrophorus, Hygrophorus Cantharellus. This is a smaller and 
more graceful plant, having a long slender stem and gills running 
very distinctly down on it. The colors of the two plants are the 
same, and they might easily be confused unless the character of 
the gills is noticed. 

Lactarius /7. 


In the genus Lactarius the gills exude a milky or colored juice — 
where cut or broken. This character alone is sufficient to dis-— 
tinguish this genus from all others, but there are other features — 
which are quite characteristic. The texture is such that while 
the flesh seems firm and rigid it is nevertheless very brittle and — 
easily broken. The fracture is quite even and not ragged or 
torn as in more fibrous or filamentous substances. The species 
are mostly stout and fleshy in appearance and resemble in 
outline those of the genus Clitocybe. In the mature plant 
the cap is generally somewhat funnel-shape or like a broad 
inverted cone. The gills are more or less decurrent and the 
stem is mostly stout and short. Some of the species have the 
cap adorned with circular zones or bands more highly colored - 
than the adjacent parts. This feature is rarely seen in any other 
genus. The taste of the juice and flesh in many species is very 
acrid or hot and burning, like that of cayenne pepper. Unless 
this can be destroyed by cooking or drying such species must be 
considered wholly unfit for food. There is much uniformity in» 
the spores of all the species. They are globose or nearly so and 
roughened by minute points or protuberances. Their color may 
be white or yellowish, according to the species. | 
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Lactarius deliciosus /’. 


De iorous Lacrarivs. 
Plate 29. 

Pileus at first convex and often slightly umbilicate, becoming 
nearly plane or centrally depressed, sometimes almost funnel- 
shaped, glabrous, yellowish-orange or grayish-orange varied with 
brighter mottled zones; lamelle orange-colored ; stem glabrous, 
often marked with a few orange-colored spots, colored like or 
paler than the pileus; juice orange-colored ; spores globose, yel- 
lowish, .0003 to .0004 in. broad. 

The Delicious lactarius is well marked by its peculiar colors 

and is easily distinguished from all our other species of Lactarius 
by its orange-colored juice The cap is convex when young, 
but in the mature plant it sometimes becomes centrally 
depressed or even shaped like a funnel. It is smooth, and when 
fresh and moist its surface is slightly viscid. Its color is some 
shade of orange enlivened by mottled circles or zones of deeper 
hue. These zones often appear as if composed of numerous con- 
fluent spots. They are less distinct in old plants, in which also 
the ground color fades and becomes tinged with greenish hues, as 
shown in figure 4. Such plants have an unattractive appearance 
and should not be used for food. The flesh is whitish, but tinged 
with orange, especially along the line of attachment of the gills. 
There is often a slightly acrid taste to it when fresh. 
_ The gills are very similar to the cap in color. The orange- 
colored milk exudes from these in drops if they are cut or broken. 
This milk or juice pervades the whole plant and may exude from 
wounds in any part. Wounds and bruises slowly assume a dull 
greenish hue. 

The stem is colored like or a little paler than the cap and is 
often adorned with a few bright orange spots. Itis generally 
quite short when growing on naked ground, but longer if growing 
among mosses. In some cases it is narrowed at the base, in 
others not. It is generally hollow in mature plants. 

Cap two to five inches broad, stem one to four inches long, one- 
third to two-thirds of an inch thick. 

Common in woods, groves and damp, mossy places. It is 
especially fond of pine woods and mossy swamps, though not by 
any means limited to these. It may sometimes be found in 
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swamps when dry weather prevents its growth elsewhere. It 
appears from July to October. 

The following are some of the many quotations that might be 
made concerning the edible qualities of this mushroom. It is 
one of the best mushrooms with which I am acquainted and 
fully deserves its name and the high estimation in which it is 
held. Its flesh is firm, juicy, sapid and nutritious. Badham. It 
is the most delicate and the safest mushroom known. Vittadini. 
It is a species highly esteemed and generally liked. It is very 
good when properly cooked. It is also good preserved in 
vinegar. L?ichon and Fozé. It is certainly very good when 
cooked with care. Quelet. It is most excellent. Berkeley. Fried 
with butter and salt it has a taste like lamb. Seynes. It is edible 
but it is not as good as its name seems to indicate. (dllet. 
Served at the annual Woolhope dinners, it has always given 
satisfaction. Cooke. It is the most delicious mushroom known. 
Smith. My own experience with it leads me to consider it very 
good but scarcely equal to the best. Doubtless differences of 
opinion concerning it may be due in part to different methods of 
cooking. It is said to require delicate cooking, for too long or 
too rapid cooking will make it tough. One of the best methods 
is to bake gently three-fourths of an hour in a close covered dish, 
having seasoned it with butter, pepper and salt. I consider it 
one of our most valuable mushrooms, because of its common 
occurrence and goodly size, and because of the almost total im- 
possibility of mistaking any deleterious species for it if regard 
be had to the color of its juice. From this it is sometimes called 
the Orange milk mushroom. 


Lactarius volemus /’*. 


ORANGE-BROWN LAOTARIUS. 

Plate 30. | | 

Pileus convex or nearly plane, sometimes becoming centrally 
depressed or almost funnel-form, glabrous, dry, golden-tawny 
or brownish-orange, sometimes darker in the center; lamellx| 
crowded, adnate or subdecurrent, white or tinged with yellow; 
stem sags like or a little paler than the pileus, glabrous; juice’ 
white, abundant; spores globose, white, .00035 to .00045 in. broad. 
The Orange- smite lactarius is a clean, firm and attractive 
species. It varies but little in color and is, therefore, easily recog- 
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nized. The cap is at first convex and, as in nearly all species of 
Lactarius, with advancing age it expands and becomes nearly 
flat or is somewhat depressed in the center and slightly funnel 
form. It is very smooth and generally quite regular. Sometimes 
it has a slight umbo or protuberance in the center as shown in 
figure 2. In the mature plant the epidermis sometimes cracks 
into small angular patches or areas. In the descriptions of the 
European plant this is given as one of the distinguishing charac- 
ters of the species, but it is by no means constant in the Ameri- 
can plant. Indeed, it is more often absent than present. The 
color of the cap is a peculiar mixture of red, brown and yellow, 
‘somewhat difficult to describe. It has been called reddish- 
tawny, golden-tawny, brownish-orange and orange-brown. It 
varies somewhat in the depth of coloring, some being a shade 
darker or a shade paler than others, but the essential color is 
‘quite constant. In variety subrugosus, represented in figure 6, 
‘the margin of the cap is roughened with wrinkles which form 
irregular reticulations. In this variety the color is generally a 
little darker than in the normal forms. The flesh is white, some- 
times tinged with yellow. 

The gills are closely placed side by side and are attached to 
the stem by the whole width of their inner extremity, or in ma- 
ture funnel-form caps they run down on the stem somewhat. 
‘They are white or yellowish. Where cut or broken a white 
juice or milk exudes in drops, and wounds or bruises quickly 
assume a brownish hue. 

The stem is colored like the cap, but generally it is a little 
paler. It is quite firm and smooth and generally solid. It varies 
in length but is not often longer than the diameter of the cap. 

Cap two to five inches broad, stem one to four inches long, 
one-third to three-fourths of an inch thick. 

It grows in thin woods and open places. It is especially found 
in woods and groves of chestnut and oak. Itisacommon species 
and occurs from July to September. It is most abundant in 
warm showery weather. Usually many individuals will be found 
growing in company or in groups, so that it is not difficult to ob- 

tain a generous supply for the table.. It is remarkably free from 
the attacks of insects, which is a point in its favor as an esculent. 
Sometimes in drying it emits an unpleasant odor, which is per- 
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haps an indication that the specimens should not be kept too 
long before cooking. Many writers affirm that this fungus is 
quite as good raw as it is cooked, but to me it often has a slightly 
acrid or astringent flavor in the raw state. All acknowledge it 
to be edible. 

Cordier says it is excellent and among the most agreeable 
edible mushrooms, and that in some countries it is eaten raw as 
well as cooked. Paulet declares it to be fine and delicate and 
that it is eaten with delight. Quelet asserts that it is better raw 
than cooked and that its sweet milk affords an agreeable drink 
for the botanist in the warm days of summer. Stevenson gives 
it as edible and delicious. My own experience with it would 
scarcely lead me to class it as more than an ordinarily good 
mushroom. Perhaps it might be improved by better cooking 
than I was able to give to it. I have not eaten it uncooked. _ 

There are two or three species somewhat similar to the Orange- 
brown mushroom in color, but none of them are hurtful. We 
are sometimes cautioned against mistaking the Red lactarius, 
Lactarius rufus, for it. This is reported by Fries as very pois- 
onous. I have found this on the high summits of the Catskills 
and in the cold mossy swamps and woods of the Adirondack 
region, but never in company with the Orange-brown lactarius, 
It is easily distinguished by its more red color, its smaller size, 
and especially by its exceedingly acrid burning taste. No one 
who had tasted it in the raw state could be induced to swallow 
the least particle of it. 


Russula /7. 


The species of ussula are very similar to those of the genus 
Lactarius in size, shape, structure and texture. The spores also 
are of the same character. But this genus is at once separated 
by the absence of any milky or colored juice. The coloration is 
also peculiar in many of the species, bright or clear red and pur- 
plish hues prevailing. This character doubtless suggested the 
name of the genus. No species exhibits the colored circular 
zones seen on the caps of so many species of Lactarius. The 
taste of the flesh is very similar in both, in some species it being 
peppery or acrid, in others mild. a 

The following is the only species which I have tried, though 
several have been recorded as edible. 
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Russula virescens /*. 


GreenisH Rossvta. 
Plate 31. 

 Pileus at first nearly globose, then expanded and convex or 
centrally depressed, firm, dry, adorned with small flocculent 
patches or warts, greenish, sometimes tinged with yellow ; lamel- 
lz moderately close, free or nearly so, white; stem short, firm, 
white; spores nearly globose, slightly roughened, white, .00024 
to .0v03 in. broad. 

The Greenish russula is quite distinct and easily recognized by 
its green or grayish-green and warty cap. In the young plant 
this is rounded or almost globular, but it soon becomes convex 
and sometimes when mature it may even be centrally depressed. 
Its surface is dry, not viscid as in some other greenish species, 
and it is broken up into small scales or wart-like patches. The 
margin in the typical form is even, but specimens often occur in 
which it is marked with impressed lines or striations as in figures 
3and 4. The margin of the expanded cap often becomes split. 
The flesh is white and has a mild taste. 

The gills are white or whitish. They are narrow at the inner 
extremity and barely reach the stem. Generally some of them 
are forked and often a few shorter ones intervene between the 
long ones. 

The stem is commonly shorter than the diameter of the cap. 
It is smooth, white and solid or somewhat softer and spongy in 
the center. 

Cap two to four inches broad, stem one to two inches long, 


one-half to three-fourths of an inch thick. 


In grassy grounds, groves or thin woods. July and August. 

A green color in mushrooms is very rare, but in the genus 
Russula there are several species that exhibit it or an approach 
to it. But these all lack the wart-like adornments that charac- 


_terize the Greenish russula, and therefore need not be mistaken 
forit. The color in our plant is not a bright green, but one 
more or less mingled with gray or yellowish. Sometimes the 


central part of the cap is more highly colored than the margin 


and sometimes it is paler, exhibiting here the yellowish tints. 


Vittadini places this among the most safe and delicate species 


of Russula. Roques speaks highly of it,and says it can be eaten 
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with entire confidence. According to Cordier it is a delicious 
mushroom with a pleasant taste and an agreeable odor. Richon 
and Rozé say it has excellent qualities but it needs proper season- 
ing. One of the most commendable of the edible russulas, 
edible, but its flavor is improved by cooking, edible but in little 
demand, are other opinions recorded concerning it. My own 
experience indicates it as of second-rate quality, but entirely 


harmless. 
Cantharellus <Adans. 


The genus Cantharellus is separated from all the preceding 


genera by the character of the lamelle. These have an obtuse 
or blunt edge, and are mostly forked or branched. They are 
generally narrow. In general appearance the species are not 
much unlike species of Clitocybe, for the gills are usually decur- 


rent, but their thick branching and anastomosing habit and blunt 


edge give a very distinct character to the hymenium. 


Cantharellus cibarius /”. 


CHANTARELLE. 
Plate 32. 

Pileus fleshy, firm, convex, becoming expanded or slightly 
depressed, glabrous, yellow, the margin at first involute, then 
spreading and often wavy or irregular; lamelle narrow, thick, 
distant, decurrent, branched or anastomosing, yellow ; stem firm, 
glabrous, solid, yellow; spores elliptical, pale yellowish, .0003 to 
.0004 inch long. 

The Chantarelle is beautiful in color if not in shape, and is 


most easily recognized. Its color is a uniform rich egg-yellow, 


which is very constant. This extends to all parts of the plant 


except the inner flesh, which is white. The suface of the cap is_ 
smooth, but owing to the lobing and wavy character of the mar- 


gin the shape is often irregular and unsymmetrical. The cap is 
generally convex or nearly flat above, but sometimes it is cen- 
trally depressed. It is gradually narrowed downwards to the 


q 
4 


stem, often presenting the general outline of a broad inverted — 


cone. 


The gills are narrow, with a rounded or blunt edge and with | 


irregular branches which often connect with adjacent gills. In 
some individuals they are more branched than in others. 
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The stem is variable in length. It is often curved or slightly 
crooked, and sometimes tapers downward. It is smooth and 
solid, and by some it is considered as good as the cap for food. 

Cap one to three inches broad, stem one to two inches long 
one-fourth to one-half an inch thick. 

It grows in woodsand open places. It isa common species, and 
may be found from June to September. A favorite habitat is in 
the deep shade of hemlock or spruce trees, but it also grows freely 
in thin woods of deciduous trees in wet, showery weather. Ii 
commonly grows in groups but sometimes in curved lines, as if 
trying to forma “fairy-ring.” The European plant is said to 
exhale an odor like-that of ripe apricots, but I have not been 
able to detect any decided odor in the American plant. The taste 
of the raw plant is often a little pungent or acrid. 

The Chantarelle has long been celebrated for its edible quali- 
ties. Fries says that it is justly enumerated among the most 
sapid fungi; Badhani, that no fungus is more popular; Cooke, 
that it is alike esteemed in France, Germany, Austria and Italy, 
where it is eaten regularly and exposed in the markets for sale; 
Gillet, that it is an excellent plant whether used as food or as a 
condiment; Stevenson, that it is edible and delicious. Accord- 
ing to Berkeley, it is occasionally served up at public dinners at 
the principal hotels in London on state occasions, when every 
effort is made to secure the rarest and most costly dainties. 
Miss Banning affirms that she has eaten it both raw and cooked 
and that by a confirmed fungus eater it would be pronounced 
most charming. My own trials of it would lead me to place it 
among the best and most important of our wild mushrooms. 

The Orange chantarelle or False chantarelle, Cantharellus 
durantiacus, is the only species liable to be mistaken for the 
edible chantarelle. It may at once be recognized by the orange 
color of its gills, which are also thinner and more close and are 
regularly and repeatedly forked. The color of its cap is a paler 
and more dingy yellow, varied with smoky-brown tints. 


Marasmius /7*. 


The genus Marasmius differs from all the preceding genera by 
the tough texture of the small thin plants that compose it. The 
plant quickly withers or shrivels in dry weather and revives 


37 
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again under the influence of moisture. The gills are thin and 
have an acute edge. They are rather tough and flexible like the 
cap. The spores are white. 


Marasmius Oreades /*. 


Farry-r1na Musxroom. 
Plate 14. Figs. 12 to 21. 

Pileus fleshy, tough, glabrous, convex or nearly plane, often 
somewhat umbonate, reddish or tawny-red, becoming paler with 
age or in drying; lamella broad, distant, rounded behind or free, 
whitish or yellowish; stem slender, tough, solid, coated with a 
close dense villosity, whitish; spores nearly elliptical, white, 
0003 to .00035 in. long. | 

The Fairy-ring mushroom has Sane this name because of 
its tendency to grow in rings or circles. In France it is called 
False mousseron and in England, Scotch bonnets. It is also 
called Fairy-ring champignon. When young and moist its cap 
is reddish, tawny-red or pale yellowish-red, but it becomes paler 
with age or as the moisture disappears. When dry it is gener- 
ally pale-yellow or buff, as shown in figures 16 and 17. Some 
times it is slightly striated on the margin, especially when moist, 
as shown in figure 12. Often it is prominent in the center as if 
broadly umbonate. This is seen in figures 13 and 14. The 
flesh is rather thin, white and inclined to be tough. 

The gills are rather broad and wide apart. They are rounded 
at the inner extremity and scarcely or but slightly attached to 
the stem. They are whitish or yellowish. 

The stem is rather slender but solid and quite tough. It is 
covered with a fine close villosity or tomentum which can be 
scraped away, revealing the smooth surface of the stem beneath. 
Its color is whitish or pale grayish. | 

Cap one to two inches broad, stem one to two and a half inches 
long, scarcely one-fourth of an inch thick. | 

Common in pastures, lawns and grassy places by roadsides. 
May to October; appearing in wet weather or after heavy rains. 
It usually grows in groups, sometimes in arcs of circles or m 
complete circles or even in lines. It sometimes forms clusters. — 

It has long been esteemed as edible, but owing to its small size 
and somewhat tough substance it has not gained the gener 
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popularity it deserves. The following recorded opinions of it 
will not be without interest: It is very good while young. 
When young it may be eaten in an omelet. It has a very agree- 
able taste and odor and gives a delicious flavor to sauces, but it 
needs cooking a long time. There is little of it and it serves 
only asacondiment. It is edible and recommended especially 
as a condiment. It is delicious when broiled with butter. It 
may be pickled or dried for future use. It is very agreeable but 
in little demand because of its small size. It isa very delicious 
mushroom and the abundance in which it everywhere grows 
makes it a very valuable one. Its tendency to toughness is easily 
overcome by proper cooking. | 

There are two or three mushrooms which are somewhat sim- 
ilar to the Fairy-ring mushroom in size and color, and which 
might by carelessness be mistaken for it. One of these, the 
Semiorbicular naucoria, Naucoria semiorbicularis, sometimes 
grows in company with it. It may be distinguished from it by 
the color of the gills, which in the mature plant are rusty brown. 
Its spores when caught on white paper havea dark rusty or 
ferruginous color, and its stem is smooth. 

_ The Oak-loving collybia, Collybia dryophila, also resembles it 
in the color of the cap and gills, but its gills are more narrow 
and very closely placed side by side, and the stem is very smooth 
and hollow. This usually grows in woods, but sometimes it 
Occurs in open places and then might be taken for the Fairy-ring 
mushroom through carelessness. 

An esteemed correspondent gives the following method of 
cooking this mushroom: 

Throw the clean caps into sufficient boiling water to make a 
Nice gravy when done, and cook them half an hour. Then rub 
together a small quantity of butter and flour and water, with 
salt and pepper, and add to the mushrooms, stirring for a moment. 
Pour on hot toast and serve in a hot dish. 

Another method is to put the caps in water with butter and 
seasoning and let them simmer slowly ten or fifteen minutes. 
Then thicken with flour and serve alone, or if preferred pour 
over cooked meat. 

_ As a condiment, chop in small pieces and add to cooking hash, 
stews, broths or meats just before time to serve. 
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Polyporeez. 
Boxeti, Potyporr anp Liver Foneus. 


In the family Polyporez the cap has no gills on the lower sur- 
face, but instead of them there are small tubes, holes or pores. 
The spores of the fungus are produced on the inner surface of 
these pores, and when mature, they are dropped or ejected from 
them into the open air. They may be caught in the same man- 
ner as the spores of agarics, but their color has not been em- 
employed in classification to the same extent that it has in that 
family. The edible species to be described belong to three gen- 
era, Boletus, Polyporus and fistulina. The distinctive charac- 
ters of these genera are indicated in the subjoined table. 


Pores compacted together -and forming a continuous 


SEVACUM 2. eeys Fs she 5 Wey) sie alinwybyn nie ays-0 wo! queda) dylan ieee 1 
Pores each. in a .disimet; tube 4. 24) 0.06). ei eee Fistulina. 

1 Stratum of pores easily separable from the cap......... Boletus. 
1 Stratum of pores not separable from the cap........... Polyporus, 


Boletus D.:/i. 


The genus oletus contains most of the edible species of this 
family. The substance of the cap is soft and fleshy and the cel- 
lular or porous stratum on the lower surface may be easily and 
smoothly removed by pressing it outwardly from the stem) 
toward the margin. This is the chief character by which to 
separate a boletus from a polyporus. Nearly all boleti grow on, 
the ground and have the stem centrally attached to the cap. 
Unfortunately for mushroom eaters, many of them grow only in 
warm and wet or showery weather when insects are numerous, 
and therefore they are very liable to be infested by larve. Care 
must be taken to reject such plants. The stems also must be 
discarded, for they are too tough to be good. The tubes or pores 
are apt to form a disagreeable mucilaginous mass if retained, and 
it is well to remove them before cooking. Some species have a 
viscid surface to the cap which causes dirt, sticks and leaves to 
adhere tenaciously to it. The caps of such plants should be 
peeled before cooking. 


Cap viscid when moist....... 430 ht Ree platei ee 1 
Cap HOt VISCIG. fags oie wie sow os xiente oe tin lee eae Sia te 
2 Stem furnished: with a collar: ... .S... 16 erect eee 2 
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SE EUR IAILG 08 SM GOUAT . 55 no sepa waves vecccees B. granulatus, 

2 Stem dotted above the collar ...........c..cce0. B. luteus, 

2 Stem dotted both above and below the collar ..... B. subluteus. 

3 Stem rough with prominent colored dots........... 4 

EME RMPER Se lea ee wid vas cee sins es ccente 5 
4 Margin of the cap adorned with adhering fragments 

RE SR | a ed ee B. versipellis. 

mane Margin of the cap naked ..............000ce000% B. scaber. 

PR Ds esd Gale w'b adi vile'e ale ama 0-0 ae B. edulis. 


Sener MOMOW-OF CAVOITIOUS . 2... 1 le ce ce see B. castaneus. 


Boletus luteus Z. 


YELLOW-BROWN bo eros. 
Plate 33. Figs. 7 to 12. 

Pileus viscid or glutinous, dingy or brownish-yellow, somewhat 
variegated with darker lines, spots or streaks, flesh white, some- 
_ times tinged with yellow; tubes minute, yellow, becoming darker 
or ochraceous-yellow with age; stem short, stout, annulate, yel- 
_lowish and dotted above the membranous annulus; spores yellow- 
ish brown, .00025 to .0008 in. long. 

The Yellow-brown boletus is one of our rarest fungi. Its 

broadly convex or nearly flat cap is of a peculiar dingy color 
formed by a mixture of yellow and brown or reddish-brown, 
_which is very obscurely varied by slightly deeper colored streaks 
or spots. When wet it is covered with a sticky gluten which is 
so tenacious that it can be peeled away with the cuticle. The 
flesh is white, but in mature plants it is sometimes tinged with 
yellow. The tubes are nearly plane in the young plant, that is, 
their mouths are in a plane surface. They are at first concealed 
by the white membranous veil which soon breaks from its 
attachment to the margin of the cap and shrinks to the stem, on 
which it forms a kind of collar. The young tubes are yellow, but 
they assume dingy ochraceous hues with age. 
_ The stem is generally shorter than the horizontal diameter of 
the cap. It is yellowish above the collar and marked there with 
‘small brown dots. Below the collar it is generally more or less 
; Covered by a continuation of the veil, so that in very short- 
, stemmed plants it appears as if sheathed by a wrapper as in the 
: genus Amanita. 
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Cap two to five inches broad, stem one to two inches long, one- 
half to three-fourths of an inch thick. 

I have found this species under pine trees only. It occurs in 
autumn. | 

European authors have written about its edible qualities as 
follows: Edible and highly esteemed ; its flesh is very tender; it 
is excellent ; it is good and extensively consumed in Germany. 


Boletus subluteus Peck. 


SMALL-YELLOWIsH Bo.etus. 
Plate 38. Fige. 1 to 6. 

Pileus viscid or glutinous when moist, often obscurely streaked 
or spotted, dingy-yellowish or ferruginous-brown, flesh whitish or 
tinged with dull yellow ; tubes plane and yellow in the young 
plant, becoming dingy-ochraceous with age, and sometimes con- 


vex; stem slender, whitish or dingy-yellowish, annulate, dotted 


both above and below the annulus; spores oblong or subfusiform, 
.0003 to .0004 in. long. 

The Small-yellowish boletus scarcely differs from the Yel- 
low-brown boletus except in its smaller size and its more 
slender stem, which is dotted both above and below the 
collar. Its collar is less membranous in the mature plant, 
for it collapses or shrinks into a thick, often discolored, 
band instead of persisting as a flexible membrane. It is quite 
probable that it has often been confused with the larger species, 
and so far as its edible character is concerned such confusion 
would not be serious for there is but little difference in their 
flavor. This species is much more frequent than the other. It 
may be found from August to October. It occurs only in pine 


regions or in places where pine trees once grew. It is especially 
fond of a light sandy soil shaded by a thin or scattered growth 


of pine trees. 
I do not know of any dangerous species with which these two 
boleti are liable to be confused. 


Boletus granulatus JL. 


GRANULATED BOLETUS. 
Plate 34. Figs. 1 to 5. 


Pileus viscid or glutinous when moist, variable in color, usually 


grayish-yellow or tawny, the flesh white tinged with yellow; - 


| 
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tubes at first very pale-yellow, becoming dingy-ochraceous with 

age; stem short, thick, solid, dotted above, whitish or yellowish ; 

spores oblong, rusty-ochraceous, .0003 to .0004 in. long. 

The Granulated boletus has the cap viscid or glutinous when 
moist. It varies much in color. It may be _ pinkish-gray, 
grayish-yellow, reddish or ferruginous-brown or tawny. It is 
sometimes obscurely spotted from the drying gluten. The flesh 
is rather thick and white except along the lower surface next the 
tubes where it is generally tinged with yellow. The tubes are 
at first pale-yellow or almost white, but they assume the dingy- 
ochraceous hue which is common to many species in maturity. 
When examined closely, the mouths of the tubes are seen to be 
dotted with minute granules which give rise to the name of the 
species. These are at first in the form of drops of a thick juice, 
but with age they become dry and form brownish granules. 

The stem is short, generally less than the horizontal diameter 
of thecap. It has no collar, but is dotted with small brown 
granules similar to those on the tube mouths. These granules 
‘are more numerous and distinct near the top of the stem. 
Sometimes they extend to the base, sometimes not. 

Cap one and a half to four inches broad, stem one to two 
inches long, one-third to one-half an inch thick. 

_ The Granulated boletus grows in pine woods and groves or 
‘under or near scattered pine trees. It may be found from July 
to October. It is one of our most common species in pine 
Tegions. It usually grows gregariously, many plants occurring 
‘inasmall area. It sometimes grows in circles. 

The absence of a cullar on the stem at once distinguishes it 
from the preceding species. 

The American boletus, Boletus Americanus, is often found 
‘growing with it and may be separated from it by the pale- 
yellow color, both of the cap and the flesh, and by its much more 
slender stem. 

_ Nearly all authors agree in placing the Granulated boletus in 
the list of edible species. Dr. Cooke says that it has given him 
the greatest satisfaction and that he prefers it to the Edible 

boletus or, indeed, to any other which he has tried. This is a 
‘pretty strong recommendation, and is the more gratifying because 
this species is so abundant and so easily obtainable. 
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Boletus versipellis 77. 


Orance-caP Bo.ervs. 
:Plate 34, Figs. 6 to 10. 

Pileus convex, dry, smooth or at first very minutely tomentose, 
reddish, or orange-red, the flesh white or grayish, the margia 
adorned with the inflexed remains of a membranous concolorous 
veil; tubes small, depressed around the stem, whitish or grayish- 
white, becoming darker or more dingy with age; stem rather 
long, firm, solid, roughened with small reddish or blackish prom- 
inent dots or scales, whitish; spores oblong-fusiform, brown, 
00055 to .0007 in. long. 

The Orange-cap boletus takes its common appellation from the 
color of the cap. This is quite constantly a dull yellowish-red, 
less brilliant than orange. The peculiar distinguishing feature 
of the species is found in the torn or somewhat scalloped remains 
of the veil which adheres to the margin of the cap and is of the - 
same color as it. It is generally turned under the margin and 
adheres slightly to the tubes also. It is not difficult to imagine 
it to be an extension of the epidermis of the cap. 

The tubes are rather long, and in the mature plant they often 
form a convex mass, those near the margin and those near the 
stem being shorter than the intervening ones. The color is at 
first whitish or grayish, but in the mature plant it is considerably” 
darker and not easily defined. 

The stem is usually equal to or a little longer than the howl 
zontal diameter of the cap. It is frequently a little narrowed at 
the top. Its color is similar to that of the young tubes, and it is 
adorned with numerous reddish or blackish prominent points, 
dots or scales. In some instances these are uniform in color, in 
others the two kinds of points are intermingled on the same stem. 

Cap two to six inches broad, stem three to five inches long, one- | 
third to three-fourths of an inch thick. | 

Woods and open places. I find this species especially in sandy — 
soil of pine districts. It is single or scattered in its mode of 
growth and appears from August to October. It is by no means _ 
as common as the next species, to which, in my trials of it, it. 
seemed inferior in esculent qualities. But differences in age or 
conditions of growth or in methods of cooking might make the | 
difference in flavor. Dr. Cooke says it is equally as good as the) 
next species. 3 
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Boletus scaber /*.- 


Rovucs-stemMED Bo.etvs. 
Plate 35. 

Pileus glabrous or nearly so, commonly convex, the flesh white 
or whitish ; tubes small, long, soon convex in the mass, depressed 
around the stem, at first whitish, becoming darker, dingy or 
brownish ; stem firm, solid, often narrowed at the top, whitish or 
grayish, roughened with numerous small prominent, reddish or 
blackish dots or scales; spores oblong-fusiform, brown, .00055 to 
.0007 in. long. 

The Rough-stemmed or Scabrous-stemmed boletus may well be 
called our most common and, in respect to color, our most variable 
species. Its cap varies in color from white to almost black. It 
also varies somewhat in shape. It is generally convex or cushion- 
shaped, but sometimes it is hemispherical or even broadly conical. 
Its surface is commonly smooth, but occasionally specimens are 
found in which it is slightly downy or even scaly. The flesh is 
white or whitish, and the margin in mature plants is often thick 
and blunt by reason of the lengthening of the tubes. 

The tubes are long and mostly convex in the mass in the 
mature plants. They are much shortened around the stem, thus 
leaving a depression or cavity there. When young and fresh they 
are whitish, but they become darker and dingy or brownish with 
age. Bruises or wounds of the whitish tubes and flesh sometimes 
produce a slight change in color, it assuming pinkish or blackish 
hues. 

The stem scarcely differs in any respect from the stem of the 
Orange-cap boletus, and its characters need not be repeated here. 

Several varieties have been quaeaiiehias most of which depend 
on the color of the cap. © 

Var. niveus has the cap white. Fig. 3. This is thought by 
some to be a distinct species. 

Var. aurantiacus has the cap orange-red. Fig.4. This differs 
from the Orange cap boletus only in the character of. the margin 
of the cap. 

Var. fuligineus has the cap fuliginous or cinereous-fuliginous. 
erig. 5. 

f Var. fuscus has the cap brown or dark- brown. Figs. 2,6 and 7. 
. 38 
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Other variations in color are sometimes seen. The epidermis 
of the cap sometimes cracks into small angular areas or scales, 
which give it a peculiar appearance. This form has been desig- 
nated as Var. areolatus, but neither this nor the varieties depend- 
ing on color alone have a very substantial basis. They are 
probably mere forms rather than true varieties. » 

Cap one to five inches broad, stem two to five inches long, one- 
third to two-thirds of an inch thick. 

The Rough-stemmed boletus occurs everywhere in woods, 
Swamps and open places, and in sandy, gravelly, loamy or clayey 
soil. It may be found from June to November. It is easily 
recognized by its peculiar stem, no other species, except the © 
Orange-cap boletus, having a stem like it. The dots are very 
different in character from those on the stems of the Granulated 
boletus and the Small-yellowish boletus. They are dry and 
fibrous, and not formed by the drying and hardening of a thick 
juice, as in those species. 

Authors differ in their estimate of the edible qualities of this 
boletus. Some simply pronounce it edible; others say it is less 
agreeable than the Edible boletus, which is generally preferred te 
it. - Gillet says that it can be eaten without the least fear, but 
that young plants should be selected for the table, old ones being 
generally more difficult of digestion. My own experiments with 
it were highly gratifying, and lead me to consider it a first-class 
species for the table. 


Boletus edulis Bull. 


EpisLe Botervs. 
(Plate 36. Figs. 8 to 12.) 

Pileus glabrous, compact, becoming soft with age, grayish-red, 
brownish-red or tawny-brown, often paler on the margin, the 
flesh white or tinged with yellow, reddish under the epidermis ; 
tubes soon convex, depressed around the stem, at first whitish, 
becoming greenish-yellow ; stem stout, equal or thickened at the 
base, reticulated in the upper part, sometimes wholly reticulated, 
solid, pale or brownish; spores cblong-fusiform, .0005 to .0006 
in. long. 

The Edible boletus is one of our large species, though it is by 
no means as common as desirable. When young the cap is firm — 
and the tubes white, with their mouths very indistinct. With — 
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advancing age the cap becomes softer and more yielding to pres- 

sure and the tubes assume a greenish-yellow or greenish-ochra- 
-ceous hue and their mouths are then distinct. In color the cap 
is quite variable, exhibiting a mixture of red, yellow and brown 
“hues. It is most often tawny-brown or reddish-brown on the 
‘disk, with paler and yellowish hues on the margin. The flesh is 
tinged with red under the cuticle. 

The tubes form a convex mass, being depressed around the 
stem. 

The stem is stout, solid and firm. It is adorned with a fine 
network of raised lines just below the tubes, and sometimes these 
‘Yeticulations extend to the base. It is most often somewhat 
swollen or thickened toward the base. Its color is generally 
paler than that of the cap, it being brownish or yellowish-brown 
or dingy white. 

_ Cap four to six inches broad, stem two to six inches long, one- 
half to one and a half inch thick. 

The Edible boletus grows in groves, woods and their borders, 
and sometimes in open waste places. It occurs in warm, showery 
Hreather, during July and August. It holds a prominent place 
among edible boleti, just as the common mushroom does among 
edible agarics. It has lorg been known as an edible species, and 
on this account its reputation has become widely spread. It has 
an agreeable, nutty flavor, even when raw, and it has secured 
favorable mention from nearly all writers on this subject. Bad- 
ham recommends, especially, this and the Rough-stemmed 

boletus. Gillet says it is an excellent species, with an agreeable 
flavor, and that it is largely consumed in some parts of France. 

It is also cut in slices and dried for future use, and in this way is 
sold in the markets of Europe, 


Boletus castaneus Bull. 


CurstnuT Do.etvs. 
Plate 36. Figs.1to7. 
Pileus convex, becoming nearly plane or depressed, dry, firm, 
at first minutely velvety, commonly reddish-tawny or cinnamon, 
flesh white, unchangeable; tubes short, small, at first white, 
becoming yellowish; stem firm, short, stuffed or hollow, colored 
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like the pileus; spores oval or broadly elliptical, pale-yellow, 
-0004 to .0005 in. long. 

The Chestnut boletus is unlike any other species here described, 
in having a hollow stem. Its cap is at first convex, but it becomes 
expanded with age and sometimes the margin curves upward, as 
shown in figure 4. There is a minute velvety down on its sur- 
face, which is scarcely noticeable except to a close observer. The 
color is generally reddish-tawny or cinnamon. It is not always 
as dark as is indicated by the name. 

The tubes are small and short. At first they are white, but 
they become yellowish as the plant matures. 

The stem is short and not always straight. It is clothed and 
colored like the cap. Sometimes it tapers towards the top. 
When young it is soft and spongy in the center, but it becomes 
cavernous or hollow when old, as shown in figure 6. Its pale 
yellow spores are also a peculiar feature. 4 

Some species of this genus quickly assume bluish tints where 
the substance is bruised or broken. The rule is sometimes given 
to avoid all such as poisonous. And yet one correspondent, an 
enthusiastic mycophagist, informs me that he eats such species, 
and has done so repeatedly without harm. In one instance how-— 
ever, which was brought to my notice, sickness and vomiting 
followed the eating of the sensitive boletus, Boletus sensibilis, 
a species which assumes a blue color in a remarkable manner 
where bruised, cut or broken. Even the pressure of the fingers” 
in handling it causes it to assume blue spots where touched. All 
the family partaking of it were made sick, but all recovered. 


Polyporus Wich. 


In members of the genus Polyporus the stratum of pores is not 
smoothly or easily separable from the cap. Most of the species 
grow on dead or decaying wood and are too tough for food. A 
few grow on the ground, but even these are inclined to be tough. 
Very few of the wood-inhabiting species have a central stem and 
many have no stem at all. In some the texture is dry, hard, 
corky or woody, such as no one would think of eating, and of 
those classed as edible, it is generally better to select only the 
very young plants for food. My personal experience with these 
has not extended beyond the single species here described. 
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Polyporus sulphureus /*. 


Sutpaury Potyports. 
Plate 37. Figs. 1 to 4. 

Pileus broad, somewhat irregular and wavy, growing in tufts 
and closely overlapping each other, uneven, reddish or orange 
color when young and fresh, fading with age, flesh white; tubes 
very small, short, sulphur yellow; spores elliptical, white, .0003 
in. long. 

The Sulphury polyporus is easily recognized by its clustered 
mode of growth and its attractive colors. The caps are often 
five or six inches broad and they closely overlap each other, 

sometimes forming tufts or clusters of considerable size. Gen- 
erally the flesh is not more than half an inch thick, white and 
easily broken. When young it is soft and juicy, and in warm, 
moist weather it sometimes exudes a yellowish milk or juice if 
cut or broken. In maturity it is dry and almost friable. The 
color of ‘the young cap is yellowish-red or pale-orange, but the 
red or orange soon fades to yellow or becomes mingled with 
yellow. Its color is generally lost in drying. The margin of the 
growing cap is often beautifully yellow. It is more or less wavy 
or irregular. 

The tubes are minute and short. They areof a bright sulphur- 
yellow color, which is more persistent than the red color of the 
cap. 

There is no stem, but sometimes the cap is prolonged on one 
side into a stem-like base. 

This species has a wide range and is found in all parts of our 
State. It grows in woods and in the open country. Its showy 
clusters are sometimes seen growing from dead spots in the 
trunks of living standing trees. It is perfectly at home on the 
dead wood of nearly all kinds of trees. Even fruit trees some- 
times support it. It may appear at any time from June to Sep- 
tember, but it delights in showery wet weather. 

__ A variety sometimes occurs which might well be named variety 
glomeratus. In it a multitude of small caps are so closely and 
intimately united that their individuality is lost in the large mass 
which they form. Irregular and unequal holes or cavities in the 
_ general surface of the mass afford opportunity for a partial de- 
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velopment of the pores of the imperfect caps. This variety is 
said to be more common in some of the western States than it is 
here. 


In using the Sulphury polyporus for food, only the young and 
freshly grown caps were taken. These thinly sliced and fried in 


butter were much better than I had expected to find them. 
Mature specimens would probably be tough, dry, disagreeable 
and indigestible. 


Fistulina Bul. 


In the genus /istulina the tubes stand close to each other, but — 
are separate or distinct from each other and do not form a con- ~ 
tinuous compact mass as in Boletus and Polyporus. They areat — 
first very short and resemble minute warts or papille, but they — 


become cylindrical with age. We have only the single species 
here described. 


Fistulina hepatica /r. 


Liver Fistorra. 
Plate 37. Figs. 5 to 9. 
Pileus fleshy, juicy, soft, dark-red, flesh red, variegated with 
brighter streaks; tubes small at first, yellowish or slightly tinged 


with pink, becoming dingy with age; spores elliptical, yellowish, 


-0002 to .00025 inch long. 


The Liver fistulina has received various popular names in ~ 
countries where its edible qualities are generally known. Among ~ 
these are Oak tongue, Chestnut tongue, Beef tongue and Beef- — 
steak fungus. Its cap when young is roughened on the upper — 
surface with minute papille, which, with its shape and red color, — 
are suggestive of the name Beef tongue. These papille dis- — 


appear with age. In texture it is soft and juicy, but rather © 


tough and somewhat fibrous. Its juice is reddish and the flesh © 
is streaked with red. Its surface, when moist, is a little sticky — 


or clammy to the touch. Generally there is a short lateral stem, 
but occasionally specimens are found without any stem. 


The tubes are on the lower surface of the cap and quite small. | 


At first they are like small pimples or papille, but they soon 


lengthen and become cylindrical. They are yellowish, more or’ 


less tinged with pink when young and fresh, but with age they 
assume a dingy, ochraceous hue which is almost indefinable. 
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The cap varies from two to six inches or more in breadth. It 
grows from old stumps of oak or chestnut in wet weather in July 
and August. 

This Vegetable beefsteak or Beefsteak fungus has been highly 
commended by European writers. It has a slightly acid flavor, 
which is by no means disagreeable to some palates. Its tough- 
ness may be an objection with some, but it is not more tough 
than beefsteak. Some authors recommend only the young plant 
for food, but another says it is best when fully matured, the 
young fungus being somewhat bitter and astringent. 

“Tt is good broiled with a steak and properly seasoned ;” “ if 
itis not beef itself, it is sauce for it;” “it is truly a vegetable 
beefsteak, for the taste resembles meat in a remarkable man- 
ner;” “no fungus yields a richer gravy, and, though rather 
tough when broiled, it is scarcely to be distinguished from broiled 
meat,” are some of the expressions concerning the edible qualities 
of this fungus. 


Hydnee. 
Herpcesoac MusHrooms. 


In the family Hydnez, the cap, when present, has neither gills 
nor pores on its lower surface, but instead of these there are 
numerous spine-like or awl-shaped teeth projecting downwards. 
On the surface of these teeth the spores are developed. There 
are several genera in the family, in which these teeth are vari- 
ously modified in shape and size, but as there are no edible 
species among them, they do not concern us now. Our edible 
species belong to the single genus Hydnum., 


Hydnum J. 


The distinct awl-shaped teeth or spines on the lower surface of 
the cap, when the cap is present, characterize this genus. In one. 
edible species the cap is replaced by numerous branches, on whose 
inferior surface the teeth are developed. There are many species 
which are merely thin, effused membranous expansions, on whose 
Surface the teeth are formed, but these furnish no edible species. 


Teeth on the lower surface of a cap............008. H. repandum. 
Teeth on the lower surface of flattened branches .... H. coralloides. 
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Hydnum repandum J. 


Spreapinag Hypnom. 
Plate 38, 

Pileus fleshy, fragile, convex or nearly plane, often irregular, 
nearly smooth, variable in color; spines pointed, whitish ; stem 
stout, whitish or paler than the pileus, solid, often eccentric; 
spores globose, yellowish, .0003 in. broad. 

The Spreading hydnum, or “hedge hog mushroom,” figures 1 
to 6, is not rare with us. Its cap is somewhat variable in color. 
It may be a pale-buff or rusty-yellow or pale-red or sienna-red. 
It is not often well formed and regular. The margin is apt to 
be wavy or lobed, and the stem attached to. the cap a little to 
one side of the center. The substance is compact but easily 
broken. It is rather dry and whitish, but sometimes changes 
color slightly if cut or broken. 


The spines or needles of the lower surface are about one-fourth © 


of an inch long. They are whitish, often slightly tinted with 
yellow or pinkish. 

The stem is mostly short, solid and stout, sometimes thickened 
at the base, sometimes at the top. It is commonly whitish, or 
at least paler than the cap. 

Cap one to four inches broad, stem one to three inches long, 
one-half to three-fourths of an inch thick. 

The Spreading hydnum grows in woods and in open places, 
either on naked soil or among grass or fallen leaves, either singly 
or in clusters. It appears from July to October. 

The Reddish variety, Variety rufescens (Hydnum rufescens 
Pers.), figures 7 to 10, is smaller, thinner and more regular, with 
the stem mostly central. Its color is more red than in the typi- 
cal form, and by some it is considered a distinct species. It is 
more common in woods. Its edible qualities are similar to those 

of the typical form. 
' According to Badham, the Spreading hydnum is as good as oys- 
ters, which it somewhat resembles in taste. Stevenson says it is 
one of the most delicious fungi, but that it requires about four 
hours slow cooking. Berkeley also pronounces it a most excellent 


fungus, but one that requires a little caution in its preparation for — 


the table. One method of cooking it consists in first slicing the 
caps and steeping twenty minutes in warm water; then placing 


in a stew pan with butter, salt, pepper and beef gravy and sim-— 


mering slowly for an hour. Cooke suggests that, owing to its 
slight pungency of flavor both raw and cooked, it may serve as 
a good substitute for mustard, and be placed with the meat in 
sandwiches. It may be dried and preserved for future use. 
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Hydnum coralloides Scop. 


CoraL-LiIkE Hypnvum. 
Plate 24. Figs. 11 to 13. 

Plant much branched, pure white, sometimes becoming yellow- 
ish with age; branches numerous, spreading, dense, angular or 
flattened, bearing the numerous crowded awl-shaped teeth along 
the lower side; spores globose, uninucleate, .0002 in. in diameter. 

The Coral-like hydnum departs very decidedly from the usual 
form of the species of this genus, and is so unlike the others that 
it might easily be thought to belong to another genus, and, indeed, 
some French authors have included it in a separate genus Dryo- 
don. It is so white, and itstbranches and spines are so numerous 
and dense, that it has been compared to a cauliflower in its 
general appearance. Others have evidently thought it resembles 
some species of coral. The plant is generally from two to four 
inches high and nearly or quite as broad, but sometimes it 
attains much largerdimensions The stem is very short, dividing 
into branches almost at the base. The larger branches are more 
or less angular or compressed. The terminal ones are often 
curved upwards and terminate in a crowded, somewhat spread- 
ing, mass of spines. Generally the spines are closely arranged 
along the lower side of the spreading branches and point down- 
ward toward the earth. They vary from one-sixth to one-third 
of an inch in length. They are easily broken. The pure 
white color of the whole plant, when young and fresh, and the 
unusual appearance of the branches, densely and stiffly fringed 
by the pendulous spines, make this fungus a very noticeable and 
am attractive object. It is said that a desire to study fungi was 
first awakened in the illustrious Fries upon his beholding for the 
rst time this beautiful species growing in the woods. 

It occurs on prostrate trunks of trees of various kinds, but with 
S it seems to prefer the beech. It is quite common in hilly and 


ountainous woods in[rainy weather. It appears from August 
October. 


39 
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In our botanical expeditions in the extensive wilderness of the 
Adirondack region we were often obliged to camp in the woods 
several nights in succession. On such occasions this beautiful 
fungus sometimes contributed a luxurious dish to our ordinarily 
very simple and, sometimes, very limited bill of fare. In such 
cases it proved as good as it was beautiful. 

It is scarely possible to mistake any deleterious fungus for this, 
and it also has the advantage of generally being free from the 
attacks of insects and from dirt. 


Thelephoree. 
CornucorpiA MusHRooms. 


In the family Thelephorez the hymenium or spore-bearing 
surface is reduced to its utmost simplicity. It is a perfectly even 
surface of the hymenophore, or one rendered slightly uneven by 
obscure wrinkles or inconspicuous papille or granules. But few 
species have a distinct stem and cap. Probably no edible species 
will be found outside the genus Craterellus. 


Craterellus /7. 


§[ In the genus Craterellus the spore bearing surface is even or 
slightly rugose or wrinkled. The caps are generally thin and 
sometimes long and narrowly obconical or funnel-shaped. A 
single representative species is here described. 


Craterellus cornucopioides fers. 


CornvucorIA CRATERELLUS. 
Plate 24. Figs. 7 to 10. 

Pileus, thin, flexible, tubiform, hollow to the base, blackish 
brown, sometimes a little scaly; hymenium even or somewha 
rugose wrinkled, cinereous; stem very short, almost wanting 
spores elliptical, whitish, .0005 to .0007 in. long. 

The Cornucopia Sid tetvelT ahit or “Horn of plenty,” is mor 
common than attractive. It is easily recognized by its elongate 
tubular or narrowly trumpet-shaped cap and its dingy-gray 0 
sooty-brown hue. It takes its name from its peculiar shape 
Its-flesh is quite thin, a little tough, flexible and dry. Th 
surface of the cap is smooth or Bu slightly roughenec 
with:a_few ‘obscure fibrous tufts or scales. The color vari 
from grayish to a dark smoky-brown or sooty hue Tbh 
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margin is sometimes erect, sometimes widely spreading and 
lecurved like the margin of a trumpet’s mouth. It is often 
wavy, lobed, irregular, folded or overlapping, or split. The 
savity of the cap extends to the very base. 

The spore-bearing surface is commonly a little paler than the 
ipper surface and varies from ashy-gray to pinkish-brown or 
jark smoky-brown. It is generally a little uneven or rugose- 
wrinkled. It extends nearly or quite to the ground, the stem 
being very short or almost wanting. 

The cap is from two to four inches long and one to two and a 
half broad at the top. The plants grow gregariously or in tufts 
in woods and shaded places. It is found especially in old roads 
in woods on naked soil, or on shaded banks, but sometimes it 
yrows among fallen leaves or mosses. It may be found from 
July to September. 

Cordier and some other French writers class this fungus among 
the edible species, but say that it is not very popular because of 
its thin flesh and dark color. Dr. Cooke admits that his first 
trial of this fungus was so satisfactory that he never missed an 
opportunity afterwards of gathering them for the table, and he 
says that a friend who learned of the edible qualities of this 
fungus from him now thinks nothing of walking six or eight 
miles to procure a dish of this craterellus. 


Clavariee. 
Farry Cuvps. 


In this family no definite cap is developed, and no definite 
nferior fertile surface. The plants are of upright growth, either 
simple or branched, and the spores are developed on the upper 
or exterior surface of the plant or of its branches. The edible 
species are found in the single genus Clavaria. 


Clavaria Vaiil. 


In this genus the fleshy plant is either simple or branched. 
hen simple it is commonly slightly thickened upward, assum- 
ng a shape similar to a club, a character which has suggested 
he generic name. In some of the branched species the branches 
ire very numerous and crowded and the plants have an appear- 
ice strongly suggestive of a bush in miniature. The flesh in 


some species is very tender and fragile. 
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In collecting them for eating care must be exercised to select 
only sound specimens, for insect larva usually enter the plant at 
or near the base, so that the branches may appear sound while 
the larvee are at work below. Disappointment in the flavor will 
result from the use of the sound branches of such plants, for 
their flavor is spoiled by the presence of the larve in the base of 
the plant. No dangerous species are known in this genus, but 
some have a disagreeable flavor. 


Tips of the branches yellow. .7Aligast Jsamle aes d20eh C. flava, 
Tips of the branches:redeu). 26 dagi aie) of. ar | geese: C. botrytes, 
Tips of the branches colored like the branches ........ C. cristata, 


Clavaria flava Scheff. | 
PALE-YELLOW CLAVARIA. q 
Plate 39. Figs. 1to4. 3 

Stem short, thick, white, much branched; branches terete, 
even, fastigiate, whitish or yellowish, the tips ball yellow ; spor 
oblong-elliptical, yellowish, .0003 to .00045 inch long. 

The Pale-yellow clavaria has a very thick but short, fleshy, whit@ 
stem, which supports many smooth crowded branches. These 
divide and subdivide until the upper part of the plant is a dense 
mass of small branchlets, each one of which terminates in one to 
three blunt tooth-like points. The stem and branches are white 
or whitish, sometimes slightly tinged with yellowish hues, but 
the ultimate branchlets or points are a clear, pale yellow while 
young and fresh. When old the yellow tips are apt to fade, an 
then the whole plant is nearly uniformly colored. The flesh is 
white and its taste agreeable. The plants are from two to five 
inches high, and the mass of branches is nearly as broad. It 
grows in thin woods and open places, and may be found from 
July to September. | 

Vittadini says that this clavaria is less esteemed in Italy thar 
the Red-tipped clavaria. Roques says it furnishes a healthiw 
food and one easy of digestion, that it is commonly eaten i 
France and in great demand in Germany. My own experiment 
in eating it lead me to give it high commendation. Its flesh i 
tender and well flavored, and it seems to me nothing better | 
be desired by the mycophagist. 


i 
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_Clavaria botrytes Pers. 


ReEpD-TIPPED CLAVARIA. 
Plate 39. Figs. 5 to 7. 

Stem short, thick, fleshy, whitish, much branched; branches 
often somewhat rugose-wrinkled, repeatedly branched, the tips 
red ; spores oblong-elliptical, .0005 to .0006 in. long. 

The Red-tipped clavaria differs but little from the preceding 
species in size and structure, but is easily distinguished by the 
red tips of the branches. The color elsewhere may be whitish 
or yellow or pinkish. When old the tips sometimes fade, and 
then it is less easy to separate this species from the Pale-yellow 
clavaria. The branches are sometimes longitudinally wrirkled. 
It grows in thin woods and open places, and may be found in wet 
weather in July, August and September. Nearly all mycologists 
agree in classing this among the edible species. They ascribe to it 
delicious qualities and an agreeable flavor. Unfortunately,‘it is 
not very common in our State. 


Clavaria cristata Pers. 


CRESTED CLAVARIA. 
Plate 39. Figs. 8 to 12. ] 

Stem rather slender, even, tenacious, stuffed, branched; 
branches dilated above, acutely incised or crested, the tips gener- 
ally becoming brown with age; spores globose or broadly ellip- 
‘ical, white, .00025 to .0003 in. long. 

The Crested clavaria is smaller than either of the two species 
ulreaay described, but it is much more abundant. It is not often 
nore than two or two and a half inches high, but it often grows 
n tufts as broad as they are high. It varies in color, but is com- 
nonly white or whitish. Sometimes it has a dingy look as if it 
lad been smoked. Again it is faintly tinged with dull pink or 
reamy-yellow. It is easily recognized by the peculiar tips of the 
ranches. These are rather slender and acute or pointed, and 
jometimes so numerous as to give a crested appearance to the 
wpically-flattened branch they terminate.” When old they usu- 
uly turn brown or blackish-brown at the tips. Unusual forms 
4 the plant occur in which these acute terminal branchlets are 
yvanting. The branches then end abruptly in a blunt point. 
*erhaps these forms are referable to ©. coralloides, but that is 
escribed as having the tips of the branches acute. 


rH 
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The Crested clavaria grows in woods and in open places. It is 
especially common in the hilly and mountainous districts of the 
State. It loves cool, shaded and moist places, and grows on 
naked soil or among mosses and sphagnum. It usually grows in 
groups, sometimes in lines, and it is so plentiful that it is not 
difficult in some localities to gather enough for the table in a 
short time. 


Poisonous and Unwholesome Fungi. 

As has already been stated, the most dangerous fungi appear 
to belong to the single genus Amanita, and probably most of the 
fatal accidents from mushroom poisoning are due to two or three 
species. The characters of the genus need not be repeated here, 
The prominent distinctive features of the species here described 
are indicated in the brief tabular statement annexed. 


Cap warty, striate on the margin............esee0. A. muscaria. 
Cap not warty, even on the margin................ 1 

1 Remains of the membranous wrapper closely pressed 
to: the base of the’stem).. 52. J. 9oh" Vey ee eee ee ae A. verna, 

1 Remains of the wrapper distant from ane base of the 
SEM 2 SG ie ak OS A ee i ee A. phalloides, 


These plants are not ordinarily poisonous to handle, nor are 
they repulsive in taste or odor. They are clean and attractive in 
appearance, and the symptoms of poisoning that follow their use 
as food are slow in appearing. 

On the other hand, those that are classed as unwholesome 
usually possess some character that may be taken as an indication 
of their unwholesomeness, though this is not always a sure guide 
to follow. Their toughness of texture, their nauseous and acrid 
taste, or their intolerable odor, will in most cases sound a note 
of warning. 

A single species will here be illustrated and described as a 
representative of this class of fungi. It is the Bitter boletus, 
Boletus felleus. 

Amanita muscaria L. 
Fry Amanita. FarsE ORANGE. 
Plate 42. S| 

Pileus warty, slightly striate on the margin; lamellx white | 

stem annulate, bulbous-thickened at the base where it is more 01 


REPORT OF THE STATE BOTANIST $11 


less scaly from the fragments of the rupturel volva; spores 
broadly elliptical, white, .0003 to .0004 inch long. 

The Fly amanita is our most common poisonous species. It is 
also very variable in size and in the color of its cap. It is gen- 
erally a m st showy and attractive plant. The cap is adorned 
with numerous white or yellowish warts, the remains of the 
upper part of the wrapper. It is more or less striated on its 
margin, but individuals sometimes occur in which the striations 
are very inconspicuous or even wholly wanting. The color is 
bright-red, scarlet or orange in the young plant, but this nearly 
always fades to yellow on the margin in the mature plant. 
In one variety the cap is wholly yellow, and in another it is 
white. The fading process often goes on until the orange and 
yellow hues are replaced by whitish ones. The warts of the cap 
are sometimes washed off by heavy rains, so that it is possible to 
find specimens of this species without warts. The flesh is white, 
but except in white forms it is yellowish just under the epider- 
mis. The gills are white, or in some cases slightly tinged with 
yellow. The same remark applies to the stem. This is furnished 
with a collar and terminates ina bulb at the base. This bulb 
is not broad and abrupt above as in the Poison amanita, but is 
gradually narrowed into the stem so that it has a somewhat 
ovate form. It, as well as the base of the stem, is more or less 
scaly from the adhering fragments of the wrapper, the remains 
of which do not adhere in an entire membranous sheath as in the 
Orange amanita and Sheathed amanita. As in other species, the 
stem may be either stuffed or hollow. 

Cap three to eight inches broad ; stem four to six inches long; 
one-half an inch or more in thickness. 

It grows both in woods and in open places and pastures. It 
occurs from June till the freezing weather of October or 
November. 

Very diverse statements concerning the properties of this 
fungus have been recorded. While some have attributed to it 
edible qualities, others have asserted that it is a most active 
poison and has caused numerous accidents by being confused 
with the Orange amanita. It is said to have caused death even 
when eaten in small quantities, and again it is said to have been 
eaten in abundance without any evil result. According to Quelet, 
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it acts asa cathartic if eaten in small quantity, but causes death if 
eaten freely. Oneof my own correspondents assures me that he 


has eaten of the yellow variety, var. formosa, Fig. 6, without 


evil results, and that he regards it as very good. But there 
is no disputing the fact that the species possesses intoxicating 


and poisonous properties. It has long had the reputation 


of possessing properties fatal to flies that sip its juice. 
This suggests the names muscaria, Fly amanita, Fly agaric and 


fly killer by which it is known. I have myself seen the cap of 
a single specimen surrounded by a circle of lifeless flies that had 
sipped the viscid juice from its moist surface and fallen victims 
to its virulent properties before leaving the place of their fatal 


repast. 


Some have attempted an explanation of the contradictory 
statements concerning this plant by supposing that its poisonous” 


properties are not always developed, that in some localities or 


under some favorable circumstances it is harmless. This explana-— 


tion violates our sense of the constancy of Nature, and is not 
at all satisfactory. In the case of my own correspondent, the 
caps were peeled before cooking. May it not be that much of 
the noxious quality resides in the epidermis and the viscid sub- 
stance upon it, and that by discarding this the dish is rendered 


less dangerous? In some instances may it not be true that it 


was eaten in too limited quantity to produce evil consequences ? 
In some cases it is said that those who eat it freely and without 
harm boil it a long time in water and throw away the water. 
In this way, doubtless, much of the poison is abstracted. Long 
soaking in salt and water, also in vinegar, have been recom- 


mended as a means of rendering suspected or noxious species” 


harmless, and may have been practiced in some of the cases in 


use under all circumstances. There is no need of taking any 
risks with suspected species, since there are so many good ones 
against which no charge of evil has ever been established. 


* Since this was written another correspon lent writes that he has eaten as many as four caps 


of the yellowish form of this species at one meal and without any evil consequences, and that 


the caps were not peeled. This makes pertinent the question, is this variety, indeed, a distinct 
and harmless spec'es? It scarcely seems possible that the different experiences are explainable 
by reason of individual idiosyncrasy, or by variation in the properties of the plant. 


which this fungus has been eaten with impunity.* Whatever 
may be the explanation of the contradictory statements, the only’ 
safe way is to consider this species as deleterious and avoid its. 
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It is said that some of the people of northern Asia make an 
intoxicating liquor of this fungus by steeping it in water. 

Forms of this species occasionally occur which are wholly 
white or whitish. They are referable to Variety alba. 

Amanita Frostiana, Frost’s amanita, is found in more dense 
woods. It might easily be taken for a very small form of the 
Fly amanita. Its cap is only one or two inches broad, its gills 
and stem are often yellow, its collar is slight and often evanescent 
and the base of the stem is not scaly, the bulb being slightly 
margined by the remains of the wrapper. 


Amanita verna Pull. 


VERNAL AMANITA. 
Plate 41. Figs. 4 to7. 

Pileus glabrous, even on the margin, white, viscid when moist ; 
lamelle white ; stem annulate, white, floccose, stuffed or hollow, 
closely sheathed at the base by the remains of the membranous 
volva, bulbous; spores globose, .0008 inch broad. 

The Vernal amanita scarcely differs from white forms of the 
Poison amanita except in the more persistent and more closely 
sheathing remains of the wrapper at the base of the stem. It is 
probably only a variety of that species, as most mycologists now 
regard it, and it should be considered quite-as dangerous. I have 
not found it earlier than in July, although in Europe it is said to 
appear in spring, as its name implies. 


Amanita phalloides /”. 


Poison AMANITA. 
Plates 40 and 41. Figs. 1 to 3. 
Pileus glabrous, even on the margin, white, greenish or brown; 
lamella white; stem annulate, abruptly bulbous at the base, the 


bulb slightly and loosely margined above by the remains of the 


volva; spores globose, white, .0003 in. broad. 
The Poison amanita is very variable in the color of the cap, 


and yet is so definite in its structural characters that only the 


: 


most careless observer would be likely to confuse it with any 
other species. There is, however, a sort of deceptive character 
about it. It is very neat and attractive in its appearance and 


“looks as if it might be good enough to eat.” This appearance 


40 
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is fortified by the absence of any decidedly unpleasant odor or 
taste, but let him who would eat it beware, for probably there is 
not a more, poisonous or dangerous species in our mycological 
flora. To eat it is to invite death. 

The cap is wholly destitute of warts and of striations on its 
margin. It varies in color, from white to a dark smoky-brown. 
In the most common form it is white or a very pale greenish- 
yellow, as if it was white slightly tinged with yellow or green- 
ish-yellow. I have never seen in it the decidedly green or olive- 
green colors which it appears often to have in Europe, and which 
are often indicated in figures of this species. There are two 
brown forms, one having the cap grayish-brown, as in figures 1 
and 2, the other having it a dark smoky-brown, as shown in 
figures 3 to 5. The forms having a grayish or grayish-brown 
cap sometimes have the center of the cap darker colored or 
almost black. In Europe there is a white form with a black cen- 
ter to the cap. 

The gills are persistently white. They are rather broad, rounded 
at the end next the stem and free from it. 

The stem is white in the white-cap forms, but in those having 
a dark-brown cap it is usually tinged with brown, but is paler 
than the cap. The same is true of the collar. These dark-col- 
ored forms are more frequent in the cool woods of mountainous 
regions than elsewhere. When young the stem may be stuffed 
with a cottony pith, but it becomes hollow with age. The bulb 
at the base of the stem is an important character and should — 
always be taken into consideration in the identification of the 
species. It is very abrupt, broad and distinct. Its breadth is 
often greater than its length. It is generally narrowly margined © 
on the upper side by the remains of the wrapper. Sometimes 
this margin is reduced toa mere acute rim. It is distant from 
the stem, not closely pressed as in the Vernal amanita, and is 
frequently split or notched. 

The cap is three to five inches broad, the stem three to six 
inches long and one-third to one-half an inch thick. The bulb 
is from one to one and a half inches broad. 

The Poison amanita grows in woods, groves, open places and 
bushy pastures, and may be found from July to October. It is 
a common fungus. 
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I suspect that fatal cases of mushroom poisoning are especially 
attributable to the Vernal amanita and the white forms of the 
Poison amanita. But such accidents could only occur through 
ignorance or gross carelessness, for the distinction between these 
and the common mushroom is plain and unmistakable. It may 
be exhibited as follows: 

Poison amanita. Gills persistently white; stem equal to or 
longer than the diameter of the cap, with a broad distinct bulb at 
the base. 

Common mushroom. Gills pink, becoming blackish-brown,; stem 
shorter than the diameter of tbe cap, with no bulb at the base. 

From all forms of the edible Sheathed amanitopsis, the Poison 
amanita differs in its distinctly bulbous stem, in having a collar 
on the stem and in the absence of striations on the margin of the 
cap. 

From the edible Reddish amanita, it is easily separated by the 
entire absence of any reddish hues or stains and of warts from its 
cap. 

From the Smooth lepiota its distinct, abrupt and margined 
bulb at once distinguishes it. 


Boletus felleus Bull. 


Bitter Boretos. 
Plate 43. 

Pileus fleshy, convex above, glabrous or nearly so, grayish- 
brown, buff-brown, reddish-brown or tawny, fiesh white, taste 
bitter; tubes long, convex in the mass in mature plants, at first 
whitish, becoming pale flesh color; stem equal or tapering 
upwards, usually reticulated at the top only, rarely wholly 
reticulated, commonly a little paler than the pileus; spores 
oblong-fusiform, pinkish, .0005 to .0007 inch long. 

The Bitter boletus takes its name from the bitter flavor which 
its flesh persistently maintains. It is a common species, and one 
easily recognized by its reticulated stem and flesh-colored tubes 


taken in connection with its bitter taste. 


= ——_ » _ 


The cap is rather thick, dry and smooth, but quite variable in 
color. This is generally some shade of brown tinged with red or 
yellow. The flesh is white, but when cut or broken and exposed 


to the air it sometimes assumes a pinkish tint. 
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The mass of tubes is generally somewhat convex in the mature — 
plant, though it may be plane in the young plant. This also 
sometimes assumes a pinkish stain where bruised. 

The stem varies greatly in length and thickness, and is some- 
times crooked and deformed. It is usually reticulated at the top 
only. 

Cap one and a half to four inches broad; stem one to four 
inches long, one-third to two-thirds of an inch thick. 

The Bitter boletus occurs in woods and in open places. A 
favorite place of growth is in a soil largely composed of decayed 
wood and other vegetable matter. It is frequently found growing 
about much-decayed stumps and prostrate trunks of hemlock 
trees. It may be found from July to September. 

The taste of the flesh in this Boletus, as well as in many species 
of Lactarius and Russula, is an important aid in the specific iden- 
tification. In tasting fungi for this purpose care shoulda be taken 
to select only fresh, sound specimens, and the part tasted should 
not be swallowed. . 


Plate 


LIST OF PLATES ANI) SPECIES. 


A Diagrammatic representation of parts of mushrooms 


1 
2 


Figs. 
3 Figs. 


Figs. 

Figs. 
3 

Figs. 
54 Figs. 


Figs. 
Figs. 
Figs, 


Figs. 
Figs. 


4 


10 


it 
12 


Figs. 
Figs. 
Figs. 


Figs. 
Figs. 


13 


Figs. 
Figs. 
Figs. 


pak 
oH ORR 

os 

wow 


S88 8S 88SS 


— 
mz OO OP 


On 


1to 6 
7 to 14 
15 to 20 


lto 6 
7 to 11 
12 to 21 
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A. Rodmani Peck. 
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A. placomyces Peck. 
Shaggy Coprinus 


Glistening Coprinus 
Inky Coprinus 


Violet Cortinarius 


Smeared Cortinarius 
Cinnamon Cortinarius 
Half-red Cortinarius 


Coprinus comatus Fr 
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Tricholoma transmutans Peck. 


T. imbricatum FY. 
T. personatum 7. 


Clitocybe media Peck. 
C. nebularis Batsch. 


C. infundibuliformis Scheff. 


Changing Tricholoma 
Imbricated Tricholoma 


Masked Tricholoma 


Intermediate Clitocybe 
Clouded Clitocybe 


Funnel-form Clitocybe 


Craterellus cornucopioides Pers. Cornucopia Craterellus 


Hydnum coralloides Scop. 


Clitocybe laccata Scop. 
Pleurotus ulmarius Bull. 
P. ostreatus Fr. 


P. sapidus Kalchb. 


Hygrophorus miniatus Ff’. 


H. pratensis Fr. 
Paxillus involutus F’. 


Lactarius deliciosus F7. 
L. volemus F’. 


Russula virescens F’. 


Cantharellus cibarius /’7. 


Boletus subluteus Peck. 
. luteus L. 


ee 


. granulatus L. 
. versipellis 7. 


. scaber Fr. 


. castaneus Bull. 
. edulis Bull. 
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Polyporus sulphureus /’. 


Fistulina hepatica F7. 
Hydnum repandum L. 


Clavaria flava Scheff. 
C. botrytes Pers. 
C. cristata Pers. 


Amanita phalloides Fr. 


A. phalloides Fr. 
A. verna Bull. 


A. muscaria L. 
Boletus felleus Bull. 


Coral-like Hydnum 
Laccate Clitocybe 


Elm Pleurotus 
Oyster Pleurotus 
Oyster Mushroom 


Sapid Pleurotus 


Vermilion Hygrophorus 
Meadow Hygrophorus 
Involute Paxillus 


Delicious Lactarius 


Orange Lactarius 
Orange-brown Lactarius 


Greenish Russula 
Chantarelle 


Small yellowish Boletus 
Yellow-brown Boletus 


Granulated Boletus 
Orange-cap Boletus 


Rough-stemmed Boletus 


Chestnut Boletus 
Edible Boletus 


Sulphury Polyporus 
Liver Fistulina 


Spreading Hydnum 


Pale-yellow Clavaria 
Red-tipped Clavaria 
Crested Clavaria 


Poison Amanita 


Poison Amanita (Whitish) 
Vernal Amanita 


Fly Amanita 
Bitter Boletus 


EXPLANATION OF PLATE A. 


Fig. 1 An Amanita; ¢ the pileus or cap; m the striated margin of the cap; 
g the lamelle or gills; a the annulus, ring or collar; s the stem; _ 
v the volva or wrapper; mc the mycelium or spawn. 

Fig. 2 A Boletus; c the cap; p the tubes or pores; a the collar; s the stem; 
me the mycelium. 
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Fig. 3 A Hydnum; ¢ the cap; ¢ the aculei or teeth; s the stem; mc the 


mycelium. 


Figs.4to8 Vertical sections of caps and the upper part of their stems 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


Fig. 


Fig, 
Fig. 
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showing the relations of gills to stems. 
Gills free from the stem; stem hollow, 
Gills adnexed; stem stuffed. 
Gills adnate; stem solid. 
Gills emarginate, also adnate and having a decurrent tooth. 
Gills decurrent. 
A plant with its cap umbonate, also squamose, and its stem bulbous. 
A plant with its cap umbilicate, its gills decurrent and its stem equal. 
A basidium with its four spores. 
An ascus containing eight spores. 


PLATE 1. 
LYCOPERDON GIGANTEUM Batscii. * 
Giant Puff-ball. 


An immature plant; about one-half the natural size. 

A mature plant with its rind above breaking into fragments, falling 
away and exposing the dusty mass of spores; about half the 
natural size. 

Two fragments of filaments from the spore mass, magnified about 
400 diameters. 

Several spores, x 400. 


PLATE 2. 
LYCOPERDON CYATHIFORME Bosc. 
Cup-shaped Puff-ball. 


An immature plant. 

A full-grown plant with even surface. 

A full-grown plant with the surface cracked into areas or broad 
spot-like scales. 

A mature plant with the upper part of the rind breaking into frag- 
ments, falling away and exposing the purplish spore mass. 

The ragged cup-shaped base of an old plant after the upper part of 
the rind and the spore mass have been dispersed, 

Vertical section through an immature plant, 

Two fragments of filaments from the spore mass, x 400, 

Seven spores, < 400. 


PLATE 3. 
MORCHELLA ESCULENTA Pers. 


Common Morel. 
A mature plant. 


Vertical section through the center of a mature plant. 
A spore sack containing eight spores, x 400. 


320 NEW YORK sTATE MUSEUM 


MORCHELLA DELICIOSA F'r, 
Delicious Morel. 


Figs. 4and5 Mature plants, two forms. 
‘* 6 Vertical section through the center of a mature"plant. 
‘* 7 A-spore sack containing eight spores, x 400. 


MORCHELLA BISPORA Sor. 


Two-spored Morel. 
Fig. 8 A mature plant. . 


‘* 9 Vertical section through the center of a mature plant. 
‘* 10 A spore sack containing two spores, x 400. 


MORCHELLA SEMILIBERA DC. 


Half-free Morel. 
Fig. 11 A mature plant. 
‘* 12 Vertical section through the center of a mature plant. 
‘* 13 A-spore sack’ containing eight spores, x 400. 


PLATE 4, 
MORCHELLA CONICA Pers. 


Conical Morel. 
Figs. land 2 Mature plants. 


‘¢ 3 Vertical section through the center of a mature plant. 
‘¢ 4 A spore’sack containing eight spores, x 400. 


MORCHELLA ANGUSTICEPS Peck. 
tNarrow-cap Morel. 


Figs. 5,6 and 7 Mature plants of various forms. 
‘* 8 Vertical section through the center of a mature plant. 
‘¢ 9 A spore sack containing eight spores, x 400. 


PLATE 5. 
GYROMITRA ESCULENTA F7. 
Esculent Gyromitra. Edible Helvella. 


A mature plant. 
Vertical section through the center ofa mature plant. 
‘¢ 3 A-spore sack containing eight spores, x 400. 


~ 
early 
wo 


HELVELLA CRISPA FY, 


Figs. 4,5and6 Mature plants of various forms. 
‘* 7 A-spore sack containing eight spores, x 400. 


MITRULA VITELLINA Sacc. var. IRREGULARIS, Peck. 


Irregular Mitrula, 


Figs. 8to 13 Mature plants of various forms. 
‘* 14 A spore sack containing eight spores, x 400. 
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PLATE 6. 


AGARICUS CAMPESTER L. 
Common Mushroom. 


Fig. 1 A cluster of three young plants, in one of which the veil has just 
separated from the margin of the cap, thereby revealing the gills. 
** 2and3 Plants with their caps partly expanded and their gills yet 

| pink-colored. 

i ‘* 4 Amature plant with its cap fully expanded and its gills blackish-brown. 
** 5 Vertical section of the cap and upper part of the stem of an immature 

plant. 

** 6 Vertical section of the cap and upper part of the stem of a mature 

4 plant. 

| ‘* 7% Four spores, xX 400. 


VARIETY HORTENSIS. 
An immature plant. 
A mature plant. 
Four spores, X 400. 


PLATE 7%. 
AGARICUS SUBRUFESCENS Peck. 
Slightly Reddish Mushroom. 


A young plant whose veil has just separated from the margin of the 
cap, revealing the whitish color of the gills. 

A cluster of four plants, two young, and two older ones with the caps 
partly expanded and the gills yet of a pinkish hue. 

A single plant approaching maturity. 

A mature plant whose gills have assumed the blackish-brown color. 

Vertical section of the cap and upper part of the stem of a young 
plant. 

Vertical section of the cap and upper part of the stem of a middle-aged 
plant. 

Vertical section of the cap and upper partof the stem of a mature 
plant. 

Four spores, x 400. 

Branching strings of mycelium. 


PLATE 8. 


AGARICUS ARVENSIS Scheff. 
Field Mushroom. Horse Mushroom. 
A young plant with the veil just separated from the margin of the 
cap. 
A plant with the cap partly expanded, showing the dingy pinkish 
hue of the gills. 
41 
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A mature plant with the cap fully expanded and the gills of a blackish- 
brown color. 
Vertical section of the cap and the upper part of the stem of a youn 


plant. 
Vertical section of the cap and upper part of the stem of a matur 
plant. 
Four spores, X 400. 
PLATE 9. 4 
AGARICUS RODMANI Peck. , 
_ Rodman’s Mushroom. i 
A young plant. t 


A plant with the cap partly expanded, showing the pinkish color of 


the gills. ; 


A mature plant with the cap fully expanded. 

Vertical section of the cap and upper part of the stem of an immature 
plant. 

Vertical section of the cap and upper part of the stem of a matur 
plant. 


Four spores, x 400. 
AGARICUS PLACOMYCES Peck. | 


Flat-cap Mushroom. 


A young plant with the veil just separated from the margin of th 
cap. ke 
A plant with the cap partly expanded. ‘ 
A mature plant with the cap fully expanded. 
Vertical section of;the cap and upper part of the stem of an immatur 
plant. , 
Vertical section of the cap and upper part of the stem of a mature 
plant. : 
Four spores, < 400. y 
a 
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PLATE 10. 
COPRINUS COMATUS Fr, 


Shaggy Coprinu: z 
A young plant. i 


and 3 Immature plants with the cap beginning to split on the margin 
and the gills beginning to assume the pinkish and blackish hues. 

A mature plant with the margin of the cap much split and recurved 
and the gills blackened, deliquescing and dripping with an inky 
fluid. f 

Vertical section of the cap and upper part of the stem of a young 
plant. + 

Vertical section of the cap and upper part of the stem of a plant 
approaching maturity. ¥ 

Four spores, x 400, 7 
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PLATE 11. 


COPRINUS MICACEUS Ff’. 
Glistening Coprinus. 
A cluster of seven immature plants. 
A mature plant showing the blackened gills. 
A mature plant with the margin of the cap split and somewhat 
recurved. 
Vertical section of the cap and upper part of the stem of an imma- 
ture plant. 
Vertical section of the cap and upper part of the stem of a mature 
plant, the blackened deliquescing gills dripping with an inky fluid. 
Four spores, x 400. 


COPRINUS ATRAMENTARIUS FY. 
Inky Coprinus. 


A cluster of four plants, one of them young. 

A mature plant. 

Vertical section of the cap and upper part.of the stem of an imma- 
ture plant. 

Vertical section of the cap and upper part of the stem of a mature 
plant, showing the blackened dripping gills. 

Four spores, < 400. 


PLATE 12. 


CORTINARIUS VIOLACEUS FY’, 


Violet Cortinarius. 

A young plant. 

A plant with the cap partly expanded. 

A plant with the cap partly expanded, showing the color of the gills. 

A plant with the cap fully expanded. 

Vertical section of a cap and the upper part of the stem of an imma- 
ture plant. 

Vertical section of the cap and upper part of the stem of a mature 
plant.» 

Four spores, < 400. 


PLATE 13. 
CORTINARIUS COLLINITUS FY. 
Smeared Cortinarius. 


A young plant showing the webby veil. 


2and3 Immature plants showing the color of the young gills. 


4 
5 
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A mature plant with the cap fully expanded. 

Vertical section of the cap and upper part of the stem of a mature 
plant. 

Four spores, < 400, 
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CORTINARIUS CINNAMOMEUS /F’r. 
Cinnamon Cortinurius. 


Fig. 7 A young plant showing the webby veil. 
‘* 8,9and10 Immature plants showing the color of the young gills. 
‘* 11and12 Mature plants showing the color of the mature gills. 
‘* 13 Vertical section of the cap and upper part of the stem of a mature plant 
‘* 14 Four spores, x 400, 


Variety SEMISANGUINEUS Fr. 
Half-red Cortinarius. 


Fig. 15 A young plant showing the webby veil. 
‘* 16and17 Immature plants showing the color of the young gills. 
‘* 18 A mature plant showing the color of the mature gills. 
‘* 19 Vertical section of thecap and upper part of the stem of a matured plant 
‘* 20 Four spores, x 400. 


PLATE 14. 


CLITOPILUS PRUNULUS Scop. 


Plum Clitopilus 
Fig. 1 A young plant. 
‘* 2and3 Mature plants, one having the margin of the cap wavy o 
irregular. 
‘* 4 Vertical section of the cap and upper part of the stem of a young plan 
‘* 58 Vertical section of the cap and upper part of the stem of a matu 
plant. 
‘* 6 Four spores, x 400. 


CLITOPILUS ORCELLA Bull. 


Sweet-bread Mushroom. 
Fig. 7 A young plant. 
‘*  8and9 Mature plants. 
‘* 10 Vertical section of the cap and upper part of the stem of a mat 
plant. 
‘* 11 Four spores, x 400. 


MARASMIUS OREADES FY. 
Fairy-ring Mushroom. 


Fig. 12 <A plant showing slight striations on the margin of the cap. 
‘* 12,18,14and15 Plants showing the usual color when fresh and mois 
‘* 16and17 Plants showing the usual color after the evaporation of 
moisture. 
‘* 18,19and 20 Vertical sections of the caps and upper part of the stems ¢ 
three plants of different forms or stages of development. 
‘* 21 Four spores, x 400, ; 
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‘ PLATE 15. 
AMANITA C4SAREA Scop. 
Orange Amanita. 


. land2 Twoyoung plants just emerged from the wrapper. 


3and4 Immature plants with the caps partly expanded. 
5 A mature plant with the cap fully expanded and its margin faded to 
a yellow color. 
6 Vertical section of a cap and the upper part of its stem showing the 
 eolor of the flesh and gills and the cavity in the stem. 
7 Four spores, x 400. 
PLATE 16. 
AMANITA RUBESCENS Fr. 
Reddish Amanita. 
1 A young plant. 
2 A plant with the cap partly expanded. 
3 A plant with the cap fully expanded and with reddish stains on the 
gills indicating places where they have been bruised or wounded. 
4 Vertical section of a cap and the upper part of its stem. 
5 A plant from whose cap the warts have disappeared. 
6 A plant from whose cap the warts have mostly disappeared and on 
the margin of which are slight striations. 
7 Vertical section through the center of a plant. 
8 Four spores, x 400. 
PLATE 17. 
AMANITOPSIS VAGINATA Roze. 
Sheathed Amanitopsis. 
Variety FULVA (Sheff.) 
1 A young plant. 
2and3 Plants with the cap partly expanded, one having an umbo on 
the cap and the tawny tint to the wrapper. 
4 A plant with the cap fully expanded and darker colored in the 
center. 
. Variety LIVIDA (Pers.) 
5 A young plant with two fragments of the wrapper adhering to the 
cap. 
A plant with the cap partly expanded. 
A plant with an umbonate cap fully expanded. 
Vertical section of a cap and the upper part of its stem. 
Four spores, « 400. 
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PLATE 18. 
LEPIOTA PROCERA Scop. 


Parasol Mushroom. Tall Lepiota, 
A young plant. 
A mature plant. 
A smaller mature plant with unspotted stem. 
Vertical section of a cap and the upper part of its stem. 
Four spores, ~ 400. 
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PLATE 19. 


LEPIOTA NAUCINOIDES Peck. 


Smooth Lepiota. 
A young plant. 


2and3- Plants with the cap partly expanded. 
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A plant with the central part of the cap tinged with yellow. 
A plant with the cap fully expanded and centrally tinged with a 
smoky-brown hue. 
Vertical section of a cap and the upper part of its stem. 
Four spores, x 400. 
PLATE 20. 
ARMILLARIA MELLEA Vahl. 
Honey-colored Armillaria, 
A young plant growing on decaying wood. 
A cluster of five plants, one of them quite young and having its gills 
concealed by the veil. 
A mature plant with the cap striated on the margin and centrally 
darker colored. 
A mature plant with the cap brown and striated on the margin. 
Vertical section of a cap and the upper part of its stem. 
Four spores, < 400. 


Variety GLABRA Gill. 


A plant with the cap glabrous and yellowish. 
Vertical section of the cap and upper part of the stem of a mature 
plant. 
PLATE 21. 


TRICHOLOMA TRANSMUTANS Peck. 
Changing Tricholoma. 
A young plant. 
A plant with the cap partly expanded. 
A cluster of two young plants and one mature plant, the latter show- 
ing the gills spotted with reddish-brown. 
Vertical section of a cap and the upper part of its stem. 
Four spores, <X 400. 


TRICHOLOMA IMBRICATUM FY. 


Imbricated Tricholoma. 

A young plant. 

A plant with the cap partly expanded. 

A mature plant showing spots on the gills. 

Vertical section of the cap and upper part of the stem of a young 
plant. 

Vertical section of the cap and upper part of the stem of a mature 
plant. 

Four spores, x 400. 
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PLATE 22. 


TRICHOLOMA PERSONATUM F’. 


Masked Tricholoma. 
A young plant. 


1 
2 A plant with the cap partly expanded. 
** 3 A plant with the cap fully expanded. 
4 Vertical section of the cap and upper part of the stem of a young 
plant. 
** § Vertical section of the cap and upper part of the stem of a mature 
plant. . 
‘* 6 Four spores, x 400, 


Variety BULBOSUM Peck. 


Fig. 7 A plant with the cap partly expanded. 
** 8 A plant with the cap fully expanded. 


PLATE 23. 


CLITOCYBE MEDIA Peck. 

, Intermediate Clitocybe. 

Fig. 1 A young plant. 

2 A plant with the cap partly expanded. 

3and4 Mature plants. 

5 Vertical section of the cap and upper part of the stem of an imma- 
ture plant. 

6 Vertical section of the cap and upper part of the stem of a mature 
plant. 

7 Four spores, x 400. 


CLITOCYBE NEBULARIS Batsch. 
Clouded Clitocybe. 
8 A young plant. 
9 An immature plant. 
10 A mature plant. 
11 Vertical section of the cap and upper part of the stem of an imma- 
ture plant. 
¥ * 12 Vertical section of the cap and stem of a mature plant, 
1 13 Four spores, X 400. 


PLATE 24. 


CLITOCYBE INFUNDIBULIFORMIS Scheeff. 


; Funnel-form Clitocybe. 

Fig. 1 A young plant. : 

-** 2and3 Mature plants, one showing more fully the upper surface of 
the cap. 

4 A mature plant with a wavy margin to the cap. 

5 Vertical section through the center of a mature plant. 

6 Four spores, X 400. , 
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CRATERELLUS CORNUCOPIOIDES Pers. 
Cornucopia Craterellus. 
Fig. 7 A cluster of three plants of different degrees of development. 
‘* 8 Asingle mature plant. 


9 Vertical section of a small plant. 
‘* 10 Four spores, X 400. 


6 


HYDNUM CORALLOIDES Scop. 
Coral-like Hydnum. 


Fig. 11 A plant growing from a piece of wood. 
‘¢ 12 A branch with its branchlets and spines. 
‘* 18 Four spores, < 400. 
PLATE 25. 
CLITOCYBE LACCATA Scop. 
Laceate Clitocybe. 
Figs. 1,2 and 3 Plants showing the usual color when fresh and moist. 
‘* 4and5 Plants showing the paler color of the caps when dry. 
‘* 6and7 Vertical section of the cap and upper part of the stems of two 
plants of different form. 
‘* 8 Four spores, X 400. 
‘* 9and 10 Two plants of a larger form, their caps yet fresh and moist. 
‘¢ 11 <A plant from whose cap the moisture has evaporated. 
‘¢ 12 Vertical section of a cap and the upper part of its stem. 
‘* 13 Four spores, < 400. 


Variety STRIATULA Peck. i‘ 


Figs. 14,15 and 16 Three plants whose caps are yet moist and show the 
marginal striations. 
‘¢ 17 A plant whose cap is dry and paler. 
‘¢ 18 Four spores, < 400. 


Variety PALLIDIFOLIA Peck. 


Figs. 19 and 20 Plants whose caps are yet moist. 
‘¢ 21 <A plant whose cap is dry and paler. 
‘* 22 Vertical section of a cap and the upper part of its stem. 


Variety AMETHYSTINA Bolt. 


Figs. 23, 24 and 25 Three plants with their caps yet fresh and moist. 
‘< 26 A plant whose cap is dry and paler. 
‘s 27 Four spores, X 400. 


PLATE 26. 
4 
PLEUROTUS ULMARIUS Bull. 


Elm Pleurotus. 
Fig. 1 An immature plant. 
‘¢ 2 Amature plant showing the central coloration and spotting some- 
times seen on the cap. 
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Fig. 11 A young plant. 
12,18 and 14 Forms of mature plants. 

15 and 16 Vertical sections of different forms of mature plants. 
17 Four spores, x 400. 
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Vertical section of the cap and upper part of the stem of a mature 
plant. 
Four spores, X 400. 


PLEUROTUS OSTREATUS FY. 
Oyster Pleurotus. 


A cluster of plants growing from decaying wood. 
A plant showing the upper surface of the cap. 

A plant showing the lower surface of the cap. 
Vertical section of a plant. 

Four spores, X 400. 


PLATE 27. 


PLEUROTUS SAPIDUS Kalchb. 
Sapid Pleurotus. 


A cluster of three plants growing from decaying wood. 

A cluster of four plants branching from a common base. 

A plant of reddish-brown color showing the upper surface of the cap. 
A plant showing the lower surface of the cap. 

A small pale plant with a lateral stem, the upper surface shown. 
Vertical section of a plant. 

Vertical section of a cluster of three plants. 

Four spores, X 400. 

Color of the spores as seen in a mass on white paper. 


PLATE 28. 
HYGROPHORUS MINIATUS F’r. 
Vermilion Hygrophorus. 

A young plant. 

38and4 Various forms of mature plants. 

A cluster of four plants 

Vertical section of the cap and upper part of the stem of a small 
plant. 

Vertical section of the cap and upper part of the stem of a larger 
plant with a hollow stem. 

Four spores, < 400. 


Variety LUTESCENS Peck, 
A young plant. 
A mature plant. 


HYGROPHORUS PRATENSIS Fr. 


Meadow Hygrophorus. 


42 


330 


Fig. 18 
a4 19 
ey 30) 


ee 91 
‘é 99 
cé 93 


ote © WO eR 


= = 

_:. 
. Ae 
ww wore 


NEW YORK STATE MUSEUM 


PAXILLUS INVOLUTUS F'r. 


Involute Paxillus. 
A young plant. 


An immature plant showing the involute margin of the cap. 


io 


% 


A mature plant showing spots on the stem and gills where they have — 


been bruised. 
A plant with an eccentric stem. 
Vertical section through the center of a plant. 
Four spores, < 400. 
PLATE 29. 
LACTARIUS DELICIOSUS F’r. 


Delicious Lactarius. 
A young plant. 


A plant with the cap partly expanded. 

A plant with the cap fully expanded and somewhat funnel-shaped, 
the gills wounded at 32. 

An old plant faded and tinged with green. 

Part of a vertical section through the center of the cap and upper 
part of the stem of a mature plant, showing the orange- colored ” 
juice oozing from a wound in the gill at 5a, 

Four spores, < 400. 

PLATE 380, 
LACTARIUS VOLEMUS F’. 


Orange Lactarius. 
A young plant. 


A plant having a small umbo in the center of the cap. 

A plant with a broadly convex cap. 

A plant with the cap somewhat funnel-shaped. 

A large plant with the cap broadly funnel-shaped, and the gills 
wounded, discolored and dripping the white milk at 5a. 

A plant with the margin of the cap corrugated or wrinkled on ite 
surface. 


re? a ee 


Vertical section of the cap and upper part of the stem of a small 
plant, a drop of the white juice issuing from a wound in the gill 


at 7a, 
Four spores, X 400. 
PLATE 81. 
RUSSULA VIRESCENS fr, 


Greenish Russula. 
A young plant. 


A plant with the cap partly expanded. 
and 4 Two plants with the caps slightly striate on the margin, one 

mature and the cap fully expanded. 

A mature plant with the cap fully expanded, split in two places on 
the margin and yellowish-green in the center. 

Vertical section of the cap and upper part of the stem of a plant. 
whose cap is convex. 

Vertical section of the cap and upper part of the stem of a plant 
whose cap is centrally depressed. 

Four spores, X 400, 
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PLATE 82. 
CANTHARELLUS CIBARIUS Fr. 
Chantarelle. 


Figs. 1, 2, 3,4 and5 Plants of various sizes and shapes. 


ce 
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6 A plant with the margin of the cap wavy. 
7 A stout plant with the cap somewhat funnel-shaped. 
8 Vertical section through the center of a plant. 
9 Four spores, x 400. 
PLATE 83. 
BOLETUS SUBLUTEUS Peck. 
Small yellowish Boletus. 


1 A young plant with the tubes or hymenium yet concealed by the veil. 
2 An immature plant showing the yellow color of the tubes. 
3and4 Mature plants showing the ochraceous color of the tubes. 
5 Vertical section of the cap and upper part of the stem of a mature 
plant. 
6 Four spores, < 400, 
BOLETUS LUTEUS L. 
Yellowish-brown Boletus. 


7 A young plant with the tubes yet concealed by the veil. 
8 A plant whose veil has just separated from the margin of the cap. 
9and10 Mature plants. 


11 Vertical section of the cap and upper part of the stem of a mature 


plant. 


12 Four spores, x 400. 


PLATE 384, 
BOLETUS GRANULATUS L, 
Granulated Boletus. 
1 A young plant. 
2and3 Mature plants differing in the shape and color of the caps. 
4 Vertical section of the cap and upper part of the stem of a mature 
plant. 
5 Four spores, X 400. 
BOLETUS VERSIPELLIS Fr. 
Orange-cap Boletus. 
A young plant. 
A plant with the dots on the stem of the same color as the cap. 
A plant with the dots on the stem of different colors, 
Vertical section of the cap and upper part of the stem of a mature 
plant. 


oOon Gs 


10 Four spores, < 400. 


PLATE 35. 
BOLETUS SCABER fF’. 
Rough-stemmed Boletus. 


Figs. 1and2 Young plants with differently colored caps. 


ee 


$e 


3 A plant with a white cap. 
4 A mature plant having a reddish cap. 
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An immature plant having an ash-colored cap. 

A mature plant with a blackish-brown cap. 

A plant with a brown cap. 

Vertical section of the cap and upper part of the stem of a plant. 
Four spores, x 400. 
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PLATE 386. 
BOLETUS CASTANEUS Bull. 
Chestnut Boletus. 


1 A young plant showing the whitish tubes. 
2and3 Mature plants. 

4 A mature plant with the margin of the cap slightly curved upwards. 
‘* § Vertical section through the center of a young plant. 

6 Vertical section through the center of a mature plant. 

7 Four spores, x 400. 


BOLETUS EDULIS Bull. 
Edible Boletus. 


Fig. 8 A young plant showing the white tubes. 
‘¢ 9 A mature plant of small size. 
‘* 10 A mature plant of medium size. 
‘* 11 Vertical section of the cap and upper part of the stem of a mature 
plant. 
‘*¢ 12 Four spores, x 400. 
PLATE 37. 
POLYPORUS SULPHUREUS FY. 
Sulphury Polyporus. 
Fig. 1 A cluster of four plants growing from decaying wood. 
‘* 2 Asingle plant showing the upper surface of the cap and the yellow 
freshly grown margin. 
‘¢ 3 Vertical section of a plant. 
‘¢ 4 Four spores, x 400. 


FISTULINA HEPATICA Fr. 
Liver Fistulina. 
A plant showing the upper surface of the cap. 
A pliant showing the lower surface of the cap. 
Lateral view of a plant growing from decayed wood. 
Vertical section of a plant showing reddish streaks in the flesh, 
Four spores, x 400. 
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PLATE 88. 
HYDNUM REPANDUM L. 
Spreading Hydnum. 


Figs. 1 and 8 Plants whose caps are of a pale color. 
‘¢ Qand4 Plants whose caps are of a reddish color. 
‘© 5 Vertical section of the cap and upper part of the stem of a plant, 
‘* 6 Four spores, X 400. 
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Variety RUFESCENS (Pe7's.) 


7 A plant whose cap is somewhat wavy on the margin. 

8 A plant whose cap is more regular. 

9 Vertical section of the cap and upper part of the stem of a plant. 
10 Four spores, = 490. 


PLATE 39. 
CLAVARIA FLAVA Scheff. 
Pale-yellow Clavaria. 
A young plant. 
A full-grown plant. 
One of the principal branches with its branchlets. 
Four spores, X 400, 


mem Ww OR 


CLAVARIA BOTRYTES Pers. 


Red-tipped Clavaria. 
ig. 5 A young plant. 


6 A full-grown plant. 
7 Four spores, < 400. 


CLAVARIA CRISTATA Pers. 


Crested Clavaria. 


Figs. 8and9 Plants with few branches. 
** 10 A plant with many branches and a dingy whitish color. 
11 A mature plant in which the tips of the branches have assumed a 
brown coior. 
12 Four spores, x 400. 
PLATE 40. 


AMANITA PHALLOIDES JT. 
Poison Amanita. 


ig. 1 A young plant with the cap slightly expanded, and of a grayish-brown 
color. 
2 A mature plant with the grayish-brown cap fully expanded and black- 
ish-brown in the center. 
3 A very young plant just bursting from its wrapper, two fragments of 
which still adhere to the cap. 
4 A plant with its blackish-brown cap partly expanded. 
5 A mature plant with its blackish-brown cap fully expanded. 
6 Vertical section through the center of an immature plant. 
7 Vertical section of the cap and upper part of the stem of a mature 
plant. 
8 Four spores, x 400. 
PLATE 41. 

AMANITA PHALLOIDES I’, 

Poison Amanita. 


A plant with its whitish cap partly expanded. 
A plant with its whitish cap fully expanded. 
Vertical section through the center of a mature plant. 
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AMANITA VERNA Fr. 


Vernal Amanita. 
A young plant just emerging from its wrapper. 
An immature plant with the cap slightly expanded. 
A mature plant with the cap fully expanded. 
Four spores, < 400. 


PLATE 42. 
AMANITA MUSCARIA L, 
Fly Amanita. 


A young plant just breaking from its wrapper. 

A plant with its red cap partly expanded. 

A mature plant with its cap fully expanded and faded to yellow on 
the striated margin. 

Vertical section of a part of the cap and upper part of the stem of ; 
a mature plant. ; 

Four spores, X 400. t 


Variety FORMOSA Fr. : 

A plant with its yellow cap partly expanded. 
PLATE 48, 
BOLETUS FELLEUS Bull. 4 
Bitter Boletus. ; 
A young plant. : 
A young plant showing the color of the young tubes. ; 


3and4 Mature plants with stems of different shapes. 


5 
6 


7 


A mature plant with the stem reticulated to the base. 

Vertical s: ction of the cap and upper part of the stem of a mate 
plant. 

Four spores, X 400. 
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CORRECTIONS OF PLATES.* 


PLATE 1. 


Fig. 2. The exposed inner substance shown in the upper part of the figure is 
too black; it should be dingy-olivaceous. 


PLATE 6. 
Figs. 7, 10. The spores should be brown, not pink. 


PLATE 8. 


Fig. 5. The gills should be blackish-brown, as in figure 3. 
Fig. 6. The spores should be brown, not pink. 


PLATE 13. 


Figs. 2,3. The gills should have no pink tint. 
Figs. 7 to 12.. There should be no stripes on the caps. 


PLATE 14. 
Fig. 21. The spores should be white. 


PLATE 17. 
Fig. 9. Thespores should be white. 


PLATE 19. 
Fig. 7. The spores should be white. 


PLATE 24, 


Figs. 1, 2,3, 4. The upper surface of the cap is too pale. 
Under the name CLITOCYBE INFUNDIBULIFORMIS insert FUNNEL- 
FORM CLITOCYBE. 


PLATE 28. 
Figs. 8,17. The spores should be white, not pink. 


PLATE 29. 
Fig. 4. The upper surface of the cap should have a dull greenish tint. 


: PLATE 30. 
Fig. 8. The spores should be white. 


| _*The failure of the artist to follow the copy and corrected proof closely makes necessary several 
corrections. 
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" PLATE 34. 
Fig. 10. The spores should be brown, not pink. 


PLATE 35. 


Fig. 2. The stem should be dotted as in the other figures. 
Figs. 3, 4, 5, 6, 8,9. The tubes and spores should have no pink hues, 
For the name SOABER read SCABER, 


PLATE 36. : 


Fig. 4. The lower surface of the cap should be yellowish. 
Fig. 7. The spores should be yellowish, not pink. 
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Associated with the cocoons of the apple-tree Bucculatrix, B. pomifoliella, 369. The 
pupa cases of this little Chalcid, 369. The parasite belongs to the Entedonine, 
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secondary parasite, 369. References to its literature, 369. 
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Infesting raspberry canes at Menands, N. Y., 374. The caterpillar described, 374. 
Its rare occurrence in the raspberry, 374. Bred from lilies, burdock, and various kinds j 
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of the moth and injuries of the insect, as reported in Montgomery county, Pa., in No- 
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broods depend upon the latitude, 381. There may be eight annual generations in Missis- 
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seminary in Bethlehem, Pa., 591. Sciara mali or the apple-midge described by Dr. 
Fitch, as found within an apple, 391. No subsequent contributions to its habits or life- 
history, 391. Its larval food uncertain, 291. 
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Received from a mushroom cellar in Albany, N. Y., 391. No evidence that the larvze 
fed on growing mushrooms, 392. Mention of several European species of ‘‘fungus gnats” 
(Mycetophilidz) which are recorded as “feeding on mushrooms,” 392. Some of the 
species regarded as injurious to cultivated mushrooms, but most are regarded as 
“‘seavengers,’’ 392. The Albany Sciara proncunced by Mr. Mead as near the European 
S. nervosa, 392. Examples sent to Mr. Falconer were identified as the ‘“‘ manure-fiy,” 
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892. Regarded as a harmless species, 393. Abundance and habits in mushroom cellars 
at Glen Cove, N. Y., 393. If desirable, they may be killed by pyrethrum water, 393. 
Drawn by lighted lamps to pans of water and kerosene in France, 393. The ‘‘manure- 
fly * apparently undescribed, 393. Is named Sciara coprophila n. sp., 394. Description 
and figure of the larva, 394; of the pupa and imago, 395-6. Explanation of accompanuy- 
ing plate, 396. 
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Account of a fungus gnat infesting a greenhouse in Boise, Idaho, 397. Regarded by 
the writer as injurious, 397. Fungus gnats are not known to be harmful in greenhouses, 
397. General features of the Boise fly, 397. Description is given of it as Sciara cal- 
daria nu. sp., 398. Does this species shed its wings, as reported ? 398. Some reason for 
accepting the statement, 398. Wingless insects, 398; winged and wingless in the same 
species, 398. Wings of female ants torn off after the “‘ marriage-flight”’ and return to 
earth, 398. 
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Mushroom cultivation impracticable during the summer months owing to insect 
attack, 399. A small larva tunnels the stalk and pileus, 399. No means discovered for 
overcoming the difficulty, 399. It may not occur when mushrooms are grown in deep 
dark caves in Europe, 399. The injury not chargeable upon any of the fungus gnats, 
399. Complaint of it has frequently been made by Mr. Falconer, an extensive mush- 
room-grower, 399. Thelarva characterized by him as ‘‘the maggot ’’— had never known 
of its identification, 399. Notice of some diseased and infested mushrooms, 400. 
Mushrooms containing ‘‘the maggot” received from Mr. Falconer, 400. Two insects 
reared from them, 400. The puparium of the one is figured, 400. The other proved to 
be a species of Phora, in all probability undescribed, 400. Named and described as 
Phora agarici n. sp.,401. Description of the larva, puparium and imago, 401. Com- 
pared with Phora setacea Aldrich, 402. Peculiar wing-pores described and figured, 402, 
403. Similar wing-pores found in Sciara coprophila, 403. Mr. Crawford on ‘ wing- 
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Some literature of Phora cited, 404, 405. Explanation of plate, 405. 
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Where the egg is deposited, 407. How long the beetles are abroad, 407. The beetle is 
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insect and citation of literature, 407. Notice of Agrilus torpidus in Fifth Report, 
referred to, 407. The specific name of torpidus gives way to the earlier name of 
anazius, 407. Range of the insect, 407. The gall that it produces in willow, 407. 
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Its distribution, 412. Occurs in New Jersey, but not known in New York, 412. Little 
recorded of its habits, 412. Briefly noticed in ‘“‘Insect Life,’ 412. Its description by 
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foliage and caught for killing, 413. The “collectors’’ described by Dr. Smith com- 
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Its bibliography, 416, 417. Noticed in preceding Reports as infesting dwelling-houses 
in Lycoming, Potsdam, and Morich3s, in New York, 417. Further account of the Pots- 
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dam infestation, 417. The beetle figured, 417. Its abundance within doors and upon 


shrubbery, 417. Annual reappearances at Potsdam, 418. Little recorded of its life- 
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Its limited literature, 420. 
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OFFICE oF THE StaTE ENTOMOLOGIST, } 
Axrpany, Wovember 30, 1894. j 


_ To the Regents of the University of the State of New York: 


GENTLEMEN.— The Entomologist, in accordance with the pro- 
_ vision of chapter 355 of the Laws of 1883, presents herewith to 
your honorable board the following report: 

Owing to an unusual pressure of official work — principally in 
an increased correspondence and several special insect investiga- 
tions which have not been completed — there has not been the 
opportunity for preparing the usual report embracing the obser- 
_ vations and studies made during the year. It is, therefore, 
- thought better to present the following partial report, and post- 
pone a more extended one until the material in hand can be suit- 
i ably prepared for presentation hereafter. 

In former reports reference has been made to the steadily 
_ increasing correspondence of the office, but in no preceding year 
had it attained to such magnitude as to engross almost the entire 
_ time of the Entomologist. The simple statement of the number 
_ of letters received and answered could give. no adequate idea of 
_ the time occupied in the correspondence. Inquiries for informa- 
; tion of the names of insects — whether they are injurious or not 
| —of their habits and means of control, when received from 
remote parts of the United States to which they are peculiar, may 
: require an entire day, or more, in their study and in examination 


of their scattered literature before they can be satisfactorily 
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answered and record made of such portion of the study as may 
be desirable to record for publication. Although such inquiries 
might more appropriately be made elsewhere — either to the 
Agricultural Experiment Station of the State or to the Entomo- 
logical Division of the United States Department of Agriculture 
at Washington — than of the New York State Entomologist, still 
it has been thought proper to give them all the attention they 
merit, in consideration of the value of the study (when required) 
to your Entomologist and to entomological science at large. 
Many of these replies have been communicated to agricultural 
journals, while those of general interest may hereafter be given 
in following numbers of my annual reports. 

During the year correspondence has been had with residents in 
each one of the States and Territories except two. The number 
of letters pertaining to the work of the office, sent out during the 
year, so far as they have been listed, is 1,583. Of the more import- 
ant ones, or those which might be useful for reference, copies have 
been retained ; of the others their subjects have been noted. The 
number of letters received and filed during the same time is 
1,310. 

Although the year has not been remarkable for widespread 


insect attacks of unusual severity, still there have been many 
which deserved and have received careful study, which will be 


reported hereafter. Some of these are of special interest, as 
being new to the State, and others, from extending their range 
into, and occupying portions of, the State, which had been pre- 
viously exempt from their presence. 

The one event that has made the year a notable one in the 
annals of entomological science is the appearance of the periodi- 
cal Cicada or “the 17-year locust” in the Hudson River 


Valley, and the opportunity afforded for studying in many locali- 


ties the remarkable above-ground structures made by the pupa — 


if 
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for a purpose unknown. Much interesting information relating 
to the insect was secured during its brief stay, from personal 
observation, correspondence, and the public press, and it is a mat- 
ter of regret that the more pressing duties of the office have not 
left the time for the preparation of the material for presentation 
in this report. 

The publications of the Entomologist during the year in agri- 
cultural, scientific, and other journals, and society proceedings, are 
38 in number. A list of them with brief summary of contents is 
given in the Appendix, together with that for the preceding year 
(62 in number), which was not included in the printed report for 
that year, and also a list of some earlier entomological publica- 
tions (1862-186y). 

Three reports of the Entomologist have been published during 
the present year, viz., for the years 1891 and 1892 (long delayed 


_ by the State printer), and 1893, and are contained in the forty- 


fifth, forty-sixth, and forty-seventh reports on the New York 
State Museum. Separate editions on heavy paper of 700 copies 
each, of the first two of these, have been printed for the use of 
the} Entomologist. These are entitled “Eighth Report on the 
Injurious and Other Insects of the State of New York for the 
Year 1891” (223 pages and 53 figures, issued in February, 1894), 
and ‘“ Ninth Report on the Injurious and Other Insects of the 
State of New Yorx for the Year 1892,” (211 pages and 34 figures, 
issued in March, 1894). The “ Report of the State Entomologist 
to the Regents of the University of the State of New York for 
the Year 1893” (of 24 pages, and issued in November, 1894), is 
contained in the Forty-seventh State Museum Report, and a 
small edition on ordinary paper, under the same title, has also 
been printed separately .* 


* A few pages of this report have been reprinted in the present one. 
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The additions to the collection by the Entomologist have been 
—of mounted and labeled specimens, about 1,800 examples (a 
complete record was not kept), and of alcoholic and unmounted, 
exceeding 700 specimens. Among the more important of the 
additions are a number of slides prepared for the microscope, 
exhibiting minute insects or insect stages; species of Lepidoptera, 
Diptera, etc.— reared from the egg or larva, permitting notes of 
their life-history to be made; and Lepidopterous and other 
larve beautifully prepared by inflation by my assistant, Miss 
Davis. 

Contributions to the collection have been made by 54 persons, 
aggregating about 500 examples. The list of donors, with their 
contributions, may be found in the appendix. 

The collection, in part, is arranged in small folding boxes, the 
size of which, 11 by 143 inches, has been found convenient for 
arrangement of the contained material and for holding in the 
hand while being studied. The remainder is in drawers, 15 by 
18 inches inside, patterned after those used in many of the conti- 
nental museums of Europe and in the entomological department 
of the Museum of Comprative Zoélogy at Cambridge, Mass. They 
were made under personal inspection of Dr. Hagen while director 
of the museum, and are believed to be almost, if not entirely, 
proof against the entrance of museum pests. Naphthaline, in the 
convenient form of pin-pointed cones, is employed for insuring 
additional protection from insect depredations. The entire col- | 
lection is given inspection from time to time, and is believed to 
be at the present wholly free from insect attack. 

Considerable progress has been made in the arrangement, 
classification, and labeling of the collection. The alcoholic por- | 
tion has been put in better condition for its preservation through ~ 
the application of paraffine to the corks where rubber ones of © 
proper size were not available. It is proposed to replace these 
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with rubber as soon as it can conveniently be done. In the 
Hymenoptera, the Andrenide, which have been gradually accu- 
mulating for a number of preceding years, but left unstudied from 
the difficulty attendant upon their close resemblances, have been 
carefully studied and all — so far as it could be done — deter- 
mined and labeled. The Apid@ have been partly gone over in 
the same manner. In the Diptera special study has been given 
to the interesting family of Bombylide, and most of them have 
been named. In the Orthoptera all of the Acridide have been 
studied and their determinations made. Work of this character 
is necessarily slow, but it will be carried on as rapidly as the 
time that can be devoted to it will permit, with the view of put- 
ting the entire collection in such shape that the duplicates that 
are accumulating may be named and labeled, and ready for dis- 
tribution to the educational institutions of the State whenever it 
shall be feasible to enter upon so desirable a work. With the 
increasing attention that is being given to the study of natural 
history in our schools, a series of cases representing typical insects 
in each of the seven older orders, and another series to illustrate 
the more injurious species, with their transformations and their 
injuries — all authoritatively labeled, could not but prove a valu- 
able contribution toward the educational material of the schools. 

It is specially desirable that such collections, and still more 
extended, should be placed in each of the Normal schools. Some 
of them are already provided with them, and are giving valuable 
instruction in entomology. The study of injurious insects, the 
nature of their injuries, and methods for preventing their ravages 
has, during recent years, become so indispensably connected with 
successful agriculture that the demand will soon be imperative 
for instruction in economic entomology in our principal schools. 
Teachers, therefore, should be in training that may be prepared 
to respond to such demand. 
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As illustrating both the importance of entomological investiga- 
tion to the agricultural interest, and the recognition that these 
studies, in their utilitarian aspect particularly, have — after years 
of indifferent regard — finally obtained and secured, the follow- 
ing remarks are quoted. Their source lends them additional 
weight. They are from an address made by Governor Flower, 
in August last, at Jamestown, N. Y., to a concourse of the farm- 
ers and others of Chautauqua county, estimated at 8,000 persons. 
The subject of the address, as announced, was ‘ Scientific 
Farming.” 

Premising that the State was doing much for the promotion of » 
scientific agriculture — the admirable work that was being done 
in this direction at the agricultural experiment station at Geneva, 
and at Cornell University and the experiment station connected 
therewith — was detailed at considerable length, and the great 
benefits that were accruing to the State from these institutions in 
various directions were pointed out. 

The Governor, in continuation of his remarks, said : 

“ Another important field of State effort in the application of 
science to agriculture is that of entomology. Not only is this a 
subject of study at the experiment stations, but there is a special 
State officer to pursue investigations in entomology and furnish | 
information based on his researches to the farmers. Prof. Lint- 
ner is a thoroughly trained entomologist, and his work has been 
of great benefit to the agricultural interests of the State. Few 
of us appreciate what an important bearing on agriculture insect 
life has. You farmers, who have lost whole crops of grapes, or 
wheat, or potatoes, or hops, by the wicked ravages of these little 
animals, do appreciate their power and do appreciate the value of 
some sure means of preventing their inroads. They are mysteri- 
ous creations — these mischievous destroyers of crops. They 
come suddenly at times, they work quietly and assiduously, they 
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breed so rapidly that it seems impossible to exterminate them. 
No State function is more useful or necessary than that which 
employs the best ability of science to exterminate these pests. 
Why, the entire grape culture of France was threatened with 
destruction by the grapevine phylloxera — which you in this 
country know something about, I dare say — and the French 
government has not only spent nearly $200,000 for investigations, 
but has also offered a reward of $60,000 for the discovery of an 
effectual remedy. The successful ravages of this little animal 
(which is not nearly as big as the head of a pin) in this State 
would mean a loss of over $5,000,000 a year. Surely a State 
would be remiss which was unwilling to appropriate a few thou- 
sand dollars for experiments to prevent such a catastrophe. 
When it is considered how many farm plants, grains and fruits 
are endangered by injurious insects of one kind or another — 
wheat, hops, potatoes, peaches, currants, cabbages, cherries, 
plums — indeed nearly all varieties of plant life — it would seem 
of the highest importance that the State relax no effort: to over- 
come these public enemies. Prof. Lintner estimates that with 


our present scientific knowledge and with the means now at our 


command, we can, if we will, lessen insect depredations to the 


extent of at least one-half of their present magnitude. That, 
indeed, would be a remarkable triumph, but it is only an assur- 
ance of greater results in the future. Scientists are learning to 
depend not alone on poisons to destroy these insect enemies, but 
they are enlisting in their efforts the aid of other insects — para- 
sites which prey upon the injurious species and drive them from 
the field. I read the other day in the Albany Argus that Post- 
master-General Bissell had issued an order allowing the importa- 
tion of lady-bugs through the mails from Australia, because they 
were of such value in destroying insect enemies. Scientists give 
46 
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us reason to hope that perhaps in the near future, when we find 
the hop-louse on our hops, or phylloxera on our grapevines, we 
can turn loose some other insect which will help us exterminate 
them. So let us encourage our entomologists in their good work 
that our farmers may get the greatest possible benefit from their 


valuable discoveries.”’ 


The additional office-room which the Regents have kindly pro- 
vided for the use of the Entomologist, through the inclosure and 
fitting up of a portion of the adjoining corridor, has proved of 
the greatest possible convenience, relieving, as it does, the dis- 
comforts of an overcrowded apartment and affording all needed 
room, for the present, for the arrangement of the collection and 
the growing library. 

Provision having been made for an assistant to the Entomolo- 
gist, Miss R. L. Davis, who had had three years’ experience in the 
work of the Insectary connected with the Hatch Agricultural 
Experiment Station, at Amherst, Mass., under direction of Prof. 
C. H. Fernald, was selected for the position; and having 
been duly appointed, entered upon her duties in November, 1893. 
Her services have been of material aid in extending the work of 
the department. | 


The entomological collection continues to be an interesting 
feature in visits made to the Capitol. Although a very limited 
public display can be made of its material, owing to its liability 


to injury from exposure to light, yet the drawers of the more — 
attractive insects and cases, illustrating the manner of mounting, — 


preparation, classification, and labeling, are always gladly shown 
and explained to those who give evidence of appreciation of the 
study and interest in its progress. The pupils connected with 
our schools are especially welcomed at all times, and every pains 


is taken to enlist their interest in the insect world and to encour- 
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age them in its study, by pointing out to them the fascination 
that it presents, the ease with which it may be pursued, its almost 
ever-at-hand source of enjoyment, and its growing importance in 


its practical applications. 


In the preceding nine reports of the entomologist, aggregating 
1,950 pages, hundreds of species of insects have been noticed at 
greater or less extent. The same species has also, in several 
instances, been treated of in different reports, in additions to 
former histories, or in correctionof the earlier statements. To 
facilitate reference by those who have occasion to refer to or 
study these reports, a general index, which will include the 
present report, has been prepared and will be found at the end of 


this volume. It has not been made as full as the separate ones 


that have been presented, but it will contain the scientific names 


of insects by their generic and specific designation, family and 
ordinal names, the common or popular names, the insects infest- 
ing the more important food-plants, the principal remedies and 
preventives, and reference to figures used in illustration. So far 
as possible from the literature at hand, the more important 
synonymy has been brought down to the present time, omitting, 
however, many of the changes that have been lately proposed 
(especially in the Lepidoptera) but are still purely tentative, and 
in which there is an almost entire absence of accord among our 
recent writers, both in nomenclature and classification. 


With grateful acknowledgment of the interest taken by your 
Board in the work of the department during the year, and the 
aid extended to it, . 

Respectfully submitted, 


J. A. LINTNER. 
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INJURIOUS INSECTS, ETC. 


Ants on Fruit-Trees. 
(Ord. HymenoprEra: Fam. Formicip2 and Myrmicip#.) 


From a not uncommon belief that all insects are injurious, fruit- 
growers are often unnecessarily alarmed by the appearance, in large 
numbers, of ants in fruit-trees, especially when found in association 
with apparent insect injury; and inquiries are made of the precise nature 
of the damage caused by them and how they may best be destroyed. 
The following is one of many similar letters received: 

Do the small ants that nest in ant-hills in the ground, especially about 
the drives and walks, injure fruit-trees? I have noticed them running 
about young apple, pear, and peach-trees, some of which have leaves 
curled and otherwise showing the ill effects of something. There are 
also some green lice onthe leaves. What will destroy both ants and lice, 
and how can ants be kept off the trees if they are detrimental ? Trees 
have been sprayed with solution of London purple, but I do not see 
that it stops the ants or kills the lice. EK. M. 


An Ant Frequenting Apple-Trees. 


The ants that are so often to be seen running up and down the trunks 
and main branches of fruit-trees, are not known to be injurious to the 
tree or its fruit. A large black ant with a deep chestnut-red thorax 
is quite common on apple-trees. It was described by Dr. Fitch in his 
First Report on the Insects of New York, as Formica Noveboracensis, 
but has since been identified with an European species bearing the 
name of Camponotus herculaneus (Linn.). It is also, according to 
Cresson, the Formica Pennsylvanica of many writers. Its occurrence 
on apple-trees is always associated with the presence of plant-lice or 
aphides. It feeds on the “honey-dew” secreted by the aphides and 
given out from the pair of honey-tubes projecting from their abdomen, 
and in return the ant gives them protection from their insect enemies 
in consideration of the grateful food they supply. 


The Cherry-Tree Ant. 
Another smaller ant is, according to Dr. Fitch, a constant attendant 
of the cherry-tree plant-louse, Myzus cerasi. The worker is only 0.14 
of an inch long, of a dark-brown color, with a shining, black, pointed 


366 NEW YORK sTATE MUSEUM 


abdomen. Its scientific name is Cremastogaster cerasi (Fitch). Some- 
times a half-dozen or more of these ants may be seen upon a single 
aphis-infested cherry leaf, touching or rubbing the aphides with their 
antennz to induce them to yield their honey-dew. They are more 
faithful nurses of the aphides than the preceding species, and despite 
their smaller size they are abundantly able, by means of their sting, to 
defend themselves against the powerful C. herculaneus, to conquer it, 
and even to rob it of its flock of aphides. Dr. Fitch gives an interesting 
detailed recital of the manner in which this is accomplished, through 
the use of its sting when seized by the larger species, and then mark: 
ing each plant-louse with the pungent venom thrown out from its sting 
which apparently makes them repulsive to their former guardians. 


The Little Yellow Ant, Common in Walks. 


If our correspondent is correct in his identification of the ants fre- 
quenting his fruit-trees with those that make the little ant-hills in and 
about the drives and walks, then the species must be the “little yellow 
ant,” Monomorium molestum (Say). The worker measures 0.06 of an 
inch in length, “is of a honey-yellow color with the head and abdomen 
tinged with brown, the abdomen being broadly oval and almost globu- 
lar.” Ido not recall any record of this species ascending fruit-trees 
for its food, but it is undoubtedly injurious at times to succulent vege- 
tation, for Dr. Fitch has stated (First Report, p. 129) of it, that it 
sometimes does much injury in corn-fields by gnawing the blades of 
corn when they are but a few inches high, for the purpose of drinking 
the sweet juice which flows from the wounds.* 


Ants Injurious to Orange-Trees. 

Two species of ants are injurious to orange-trees in the South, as 
we learn from the studies of Mr. H..G. Hubbard, contained in his 
volume, entitled Znsects Affecting the Orange, 1885. Of these, Mono- 
morium carbonarium Smith, eats holes into the leaves when they 
are young and tender, but seldom causes any material damage. 
The other, Solenopsis xyloni McCook,t “frequently and seriously in- 
jures the orange by gnawing away the bark and causing an exudation 
of the gum. The ants make their attack in force, and either girdle or 
kill the shoots or cut so deeply in their bases that they bend over or 
break off by their own weight. Sometimes, but rarely, the ants attack 
the old bark of the trunk and larger branches and gnaw holes therein, 


* See an interesting account in the Transactions of the New York Agricultural Society, xxv, 
for the year 1865, p. 133, of attacks made by this species upon cut-worms. 
+ Subsequently referred to Solenopsis geminata (Fabr.). 
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eating away the cambium layer without waiting for the gum to exude” 
(Joc. cit., pp. 129, 130). 


Ants Usually Harmless to Fruit-Trees. 


It will appear from the above that, as a rule, it is not necessary to 
destroy the ants that frequent our fruit-trees, although it is thought 
by some — Dr. Fitch among the number —that from the protection 
that they give the aphides, these serious pests become more numerous 
than they possibly could without such fostering care. The aphides 
may be killed when they first make their appearance and before they are 
sheltered in the cavities of the curled leaves, by spraying them with 
_tobacco water, soapsuds or kerosene emulsion. ‘he London purple 
spraying mentioned in the inquiry could have had no effect upon them, 
as itis only serviceable upon biting insects, and not upon the suctorial 
class, which draw their food through a needle-pointed proboscis, un- 
affected by the external poisoning of the foliage. 

Should careful observation show, in any instance, that the ants are 
really detrimental, for any reason, when frequenting fruit-trees, they 
may be driven away by a free application of tobacco in the form of 
dust or factory waste spread around the base of the tree. Where 
tobacco is grown, the following method, recommended by Rev. W. P. 
Smith, of Fayetteville, Texas, might be employed : 

“| was raising some tobacco, and operated with the green leaves in the 
following manner: I removed the earth from around the tree as much 
as I could without injuring the roots; then I put a handful of tobacco 
leaves around the tree where the ants worked, covered them nicely 
with the earth and pressed it well. In a few cases I had to repeat the 
dose, but I have tried it often with uniform success in driving away 
the ants and saving the tree.” (Rept. Commis. Agricul. for 1868, p. 
433-434.) 

To Prevent Ants from Ascending Trees. 

Different methods have been proposed for this. A band of fur with 
the hairs pointing downward and tied closely to the trunk, is said to 
form an almost impassable barrier. The skin of a rabbit has been 
found effective, but probably that of almost any stiff, closely-set, long- 
haired animal would do as well. A broad band of chalk eight or ten 
inches wide, completely covering the bark and encircling the trunk, is 
also efficient in the absence of rain or excessive dews, if occasionally 
renewed. Insect-lime, when it can be obtained, applied in a broad 
band, will serve for weeks for preventing the ascent of ants, as well as 
a number of other insect pests of fruit-trees. 
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Ants Regarded as Valuable in Orchards. 


A correspondent of the Country Gentleman (vol. lvii, 1892, p. 689), 
writing from London, presents the following plea for the introduction 
and protection of ants in orchards: 


The Horticultural Times (London) has recently published a state- 
ment that many of the leading orchardists of southern Germany and 
northern Italy hold the black ant [| Formica nigra L.]| in high esteem, 
and take measures to promote their increase. They establish ant- hills 
in their orchards, and leave the police service of their fruit-trees en- 
tirely to their tiny colonists, which pass all their time in climbing up 
the trunks of the trees, cleaning the boughs and leaves of malefactors, 
matured as well as embryonic, and descend laden with spoils to the 
ground, where they comfortably consume or prudently store away 
their booty. They never meddle with sound fruit, but only invade 
such apples, pears, and plums as have already been penetrated by the 
insects, in pursuit of which they get to the very heart of the fruit. 
Nowhere else in the orchards are the apple and pear trees so free from 
insect ravages and blight as in the immediate neighborhood of a large 
ant-hill five or six years old. In China, ever since the sixteenth cen- 
tury, and probably earlier, ants have been used to protect the fruit- 
trees from the ravages of insect pests. In the province of Canton the 
orange-trees are injured by certain worms, and the orchardists rid 
themselves of the pests by importing ants from the hill country. 


Ants on Peonies. 


A correspondent has written: “The peony bushes in my garden 
are thickly populated with black ants, which I find on no other 
plant. Few of the blossoms reach handsome perfection, but show 
the effects of insect attack. Are the ants to blame for the 
mischief, or are they really friends, visiting the peonies only to destroy 
small aphides or other minute creatures which do the harm? In either 
case, is there a better remedy than hellebore? How would pyrethrum 
answer ? ” . 

Ants are not known to be injurious to peonies. They are often 
drawn to them in numbers, either to feed on the minute insects that 
are attracted to the plant, or on the sweet and sticky secretion which 
it gives out so abundantly. I am not sure that any of the aphides 
occur on the peony, and I have not the means of ascertaining at the 
present writing whether they do or not. I find, however, no species 
recorded in our lists as infesting that plant; still, it may sustain one 
peculiar to it, as many of our species are still undescribed. I am under 
the impression that several years ago, when my attention was called to 
the presence-of ants on peonies, and to injuries which it was supposed 
they were inflicting on the flower as it was about opening, I found 
that the injury was caused by some small plant-bugs (Hemiptera) that 
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were puncturing and deforming the leaves of the calyx and the 
corolla; and furthermore, that the ants were actively engaged in cap- 
turing and carrying off for their food some of the smaller insects. 


Derostenus sp. ? 
4 (Ord. Hymenoprera: Fam. CuHacipip 2.) 


Parings of apple-tree bark received from Mr. F. A. Fitch, of Ran- 
dolph, Cattaraugus county, N. Y., in April, 1893, bearing numerous 
crushed or broken cocoons of the apple-tree Bucculatrix, Bucculatrix 
pomifoliella Clemens, contained within the cocoons and on the bark 
around them, a large number of small, shining black pupa-cases, from 
which the insects had escaped. Ten of them were counted packed 
against, and partly underneath, one of the cocoons near to three round 
holes made in the cocoon from which doubtless the parasites had 
emerged. 

The pupa-cases were identified by Dr. C. V. Riley as those of a 
species of Derostenus, probably undescribed. 

The genus belongs to the subfamily of Hntedonine of the Chal- 
cidide. No American species of this genus have been described. 
One appears in Cresson’s Hymenoptera of North America, 1887, under 
the name of D. primus Howard MS., which had been bred by 
Dr. Riley from a leaf-mining Coleopter, Odontota suturalis. Mr. 
Howard remarks: “A number of the brilliant little species of this 
genus have been bred in this country from the leaf-mines of both 
lepidopterous and coleopterous larvee. None have ever been described; 
they are very difficult of separation amd approach very closely to the 
European species. * * * The fact that a species of this genus has 
been bred from the pupa of an Hulophus [a Chalcid] would seem to 
indicate that Derostenus may consist of secondary parasites” 
(Entomologica Americana, i, 1885, p. 117-18). 

This same Derostenus parasite has been reared (March 3, 1887) 
from the larve of Bucculatrix Canadensisella Chamb., occurring in 

_ New York (Insect Life, v, 1892, p. 16). 


Operations against the Gypsy-Moth in Massachusetts. 
(Ord. Leripoprzra: Fam. Bompycip#.) 


_ In preceding reports I have written of the accidental introduction 
_ into the State of Massachusetts, in the year 1869, of the destructive 
47 
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European Bombycid, “the gypsy-moth,” Ocneria dispar—of the 
probability of its entering New York and spreading over adjoining 
States— and of the efforts being made, under the direction of the 
Massachusetts State Board of Agriculture, for its extermination while 
within the limited locality of the northeastern part of the State, where 
it is at present confined. 

This is the fourth year of active operations against this insect under 
annual appropriations by the State Legislature, which have now 
amounted in the aggregate to $275,000.* 

In June last an invitation was extended to me by the committee of 
the State Board of Agriculture to visit the infested district in com- 
pany with the State Entomologists of adjoining States, for the purpose 
of inspecting the work of the committee, and to offer such suggestions 
or criticisms as it might be thought proper to make. 

Every facility was afforded for thorough examination, such as wit- 
nessing the field operations for spraying, kerosening and burning rocky 
and waste places; banding and liming trees for preventing the ascent 
of the caterpillars; personal inspection of the present condition in 
most of the twenty towns in which the insect has occurred; the ex- 
perimental work being conducted at the Insectary at Amherst, in test- 
ing the susceptibility of the larve to various insecticides, and the study 
of the life-history of the insect and its habits; the method of record- 
ing by the office staff the field observations made by the force of nearly 
two hundred employees; the various instruments and appliances used in 
the field-work, with the manner of their use, etc., etc. 

The inspection was very satisfactory and gratifying and at the same 
time instructive, as showing what may be done in arresting insect 


depredations, when the task would seem almost a hopeless one. I had | 


not expected to find that such progress had been made toward the 
extermination of the myriads of the notorious gypsy-moth. It was a 
surprise to me that in the brief space of three years, the fearful rav- 
ages of the insect, as described to me and as pictured in photographs, 
could have been reduced to such a degree of comparative harmlessness, 
that to the ordinary observer no indication of its presence was visible; 
and in a ride of an entire day through several of “the worst infested 
towns,” including a visit to localities which had been frightiully 
scourged, not a single example of the larva could be found by me, 
although diligent search for it was made. 

How a work of such magnitude - extending over two hundred 
square miles, with the insect so abundant that in one locality the entire 


* Including the two following years, 1894 and 1895, the appropriations have reached $525,(00. 
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side of a house was so closely covered with the caterpillars that the 
point of a pencil could not be thrust among them without touching 
them— could have been accomplished, was an enigma to me, until 
the means by which it was done had been shown and explained. 

The only suggestions that occurred tu me to offer to the committee 
in response to their request, were these two: Now that the mechanical 
details of field-work were rapidly diminishing with the steady reduc- 
tion of the insect, there was both the greater need and the opportunity 
of such scientific work as might serve to complete the labors of the 
committee and present the result in form that would render it avail- 
able for future use whenever the necessity might arise for a resort to 
similar methods in other insect invasions hereafter. A volume or two, 
which should treat exhaustively of the gypsy-moth and the methods 
employed for its extermination, might be another contribution to 
natural science, which would rank with those which Massachusetts had 
already made. 

It was also recommended that at this stage of the committee’s work, 
the cultivation of the parasites of the gypsy-moth (of which about a 
‘score of native ones are already known) be entered upon and conducted 
with all the knowledge and skill that could be brought to bear upon it. 
_ A plan for the artificial rearing proposed was suggested, embracing 

in brief these points: The entire collection of the pup for this year, 
which might amount to twenty thousand, should be preserved, placed 
in suitable cases, and kept, through cold storage, from giving out their 
‘parasites until caterpillars of suitable age and reared from eggs gath- 
ered for the purpose, could be inclosed with them to receive the entire 


‘parasitic oviposition. The parasitized caterpillars should be properly 
guarded until their pupation, when the parasites that they would dis- 
close within the cases should have a caterpillar supply in readiness for 
them. This round could be repeated as long as there seemed to be the 
necessity for it and the parasites could be obtained. 

By the above method, or by some modification of it, it would seem 
that an actual extermination of the insect can be effected, and possibly 
in no other way. 

_ In view of what has already been accomplished, there is abundant 
reason for a continuance of the appropriations by the Legislature of 
Massachusetts until the desired extermination is secured, or until the 
insect shall have been reduced to entire harmlessness and in position 
never again to develop in injurious numbers or to invade other States. 
Knowing as we do, the frightful ravages of the gypsy-moth in the 
past, and the certainty that, if left to itself, its natural multiplication 


« 
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would soon carry it over the entire State, it would unquestionably be a 
wise economy if its extermination could be attained through the 
expenditure of a million of dollars. It may be recalled in this connec- — 
tion that the wheat-midge inflicted upon the wheat crop of the State — 
of New York in one year — 1854 —an estimated loss of fifteen mil- 
lions of dollars. (Report of the Entomologist to the Regents of the 
University S. N. Y. for the Year 1893.) 


Gortyna immanis (Guenée). 
The Hopvine Grub. 
(Ord, Luprpoprrra : Fam. Nocruip 2.) 


A correspondent, Mr. A. B. Ryder, writing from Barnersville, in _ 
Schoharie county — one of the principal hop-growing counties in the © 
State of New York — makes complaint of the ravages of “the grub,” 
and asks for an effective remedy for it. He writes: 


Operations of the Grub. 


The hop grub is the greatest enemy that the hop-growers of this 
county have to contend with. It makes its appearance in the spring 
about the time that we are making our first tying. We notice that 
the tops of the vines are stung by some insect, and on examination we 
find a tiny worm in them, which in a few days falls to the ground, — 
Here it eats into the hop roots so that the hill winter-kills the follow- 
ing winter. ‘The grub gets to be about an inch long. I suppose that 
it is a fly or some other insect that deposits an egg in the head of the 
hopvine and develops into the grub. If so, where does the fly come 
from, and how can we prevent having so many grubs? Any informa-— 
tion that you can give me will be thankfully received, and a remedy 
for the prevention or destruction of the grubs would be worth thou-— 
sands of dollars to our hop-growers. 


A copy of the Second Report on the Insects of New York, contain-— 
ing the life-history of the insect as worked out by Prof. J. B. Smith, 
was sent to Mr. Ryder, which would tell him what the insect was, of © 
its habits, nature of its injuries, its transformations, etc. For the reme- 
dies and preventives to be used, he was referred to the excellent and 
full study of the insect by Professor Smith, published in Bulletin 4 of 
the Division of Entomology — U. S. Department of Agriculture, 
Washington, 1834. As this bulletin is now virtually out of print, the 
following summary of its provisions is here given for the benefit of 
hop-growers, 
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Remedies for the Grub. 
First. Cultivate skunks, which are invaluable as hunters and 


_ destroyers of the grubs and their pup. Where they are left alone and 


protected and given convenient hiding and breeding places they will 


_ visit and clear every infested hill in a hop-yard. 


Second. Search for and destroy the pup in early spring, which will 
involve but little labor when grubbing and cleaning the roots. A lit- 


_ tle experience will render them readily recognizable. They are formed 


in a rude earthen cell lying close to the roots. The pupa is an inch or 
more in length, stout, of a cylindro-conical shape, and of a deep-brown 
or blackish color. [By examining it, as in others of the same group of 
moths, the position of the future wings and legs will be found upon it, 


held firmly together, while the several rings of the abdomen can be 


made to move slightly upon one another. | 

Third. Destroy the young grubs while tip-worms and in the “ muffle- 
heads” when the vines commence to climb and the growers are begin- 
ning to tie. Do this by picking off the “ muffle-heads” and by pinch- 
ing between the fingers the contained larva. As the larve only 
remain in the head for about a week, by going through the field every 


second day and picking the mufte-heads as they appear, a yard of 


7 


considerable extent can be cleared with little trouble. 


Fourth. If the above have failed, then expose the roots for a few 
days in early June, after the larve have come to the ground, by draw- 


ing away enough earth to expose the junction of the growing vine with 


the old root. This will force the grubs to enter the ground to feed on 
the old roots where they will do little harm. After five or six days’ 


exposure apply a handful of a mixture of coal and wood ashes or 


ammoniated phosphate, and hill high. This will cause the vine to throw 


out rootlets above the main root to sustain the vine while the grub 
may be working below. 


Nothing that seems to promise better than the above has been pro- 


posed by later writers, if, indeed, anything in addition has been given. 


Gortyna cataphracta Grote. 
As a Raspberry-cane Borer. 


(Ord. Lzprpoprzra: Fam. Nocrurip2.) 


_ A raspberry cane was brought by State Botanist Peck on June 19 


from his garden at Menands which had been bored upward for five 


®, 


inches, with the six inches of the tip beyond bending over. The larva 


374 NEW YORK STATE MUSEUM 


found in the burrow was in all probability that of Gortyna cataphracta — 
Grote, described and figured in Proc. Ext. Soc. Phila., iii, 1864. The 
following brief notes were made of it: It was six-tenths of an inch — 
long, the head and collar pale red, head and first segment with a black — 
stripe laterally; body with a dorsal and lateral stripe of white, which — 
are widened over segments 8 to 10; beneath black on segments 3 to 6, 

elsewhere white. Caudal plate pale red, with a broad black lateral — 
line. Legs black, stout. Spiracles in the black stripe oval, black, : 
annulated with white. Prolegs on 8 and 9 white, with the two spots — 
above them brown; prolegs on 7 and the terminal pair also white. The 
caterpillar, not maturing, was placed in alcohol in the State collection. 


Not Frequent in the Raspberry. 

This attack of G. cataphracta is either rare, or its operations, when 
noticed, are referred to the work of some other of the well-known 
and common raspberry-cane borers. It is not mentioned in Saunders’ 
Insects Injurious to Fruits, nor in Professor Webster’s Znsects Affect- — 
ing the Blackberry and Raspberry, published in December, 1892, 
wherein 87 species are noted. (G. nitela, the “stalk-borer,” is recorded 
without particulars as boring in the stems of the raspberry.) No men- 
tion of it is made by Dr. J. B. Smith in his several notices of insects 
affecting the raspberry in New Jersey. 


Bred from Various Plants. 

The caterpillar, as might be suspected from the known habits of that 
of Gortyna nitela, by no means confines itself to raspberry canes, and 
its occurrence therein may be exceptional. 

In the Sixteenth Annual Report of the Entomological Society of 
Ontario (1886), Mr. Fletcher reports his having bred for the first time 
(in 1885) Gortyna cataphracta, which had been very destructive 
during the last three seasons by boring into the stems of various kinds 
of plants, more especially lilies and raspberries. 

Later, in 1893, Mr. Fletcher wrote me, in reply to inquiry made, that 
he had several times bred G. cataphracta from raspberry stems; also 
from the stems of lilies, burdock, Amarantus and, in fact, from almost 
any kind of large, juicy-stemmed plant, even including grasses. He 
has kindly sent me, with permission for its use, the following careful 
and detailed description of the caterpillar, found by him on July 14, 
boring into the fruit of a gooseberry: 


Description of the Caterpillar. 


Larva slender, 35 mm. long, dark purplish-brown, with three whi 
conspicuous, unbroken lines, one dorsal extending from segment 3 
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posterior margin of 12; two lateral on same segments. On segments 
2 and 3 at the base of the thoracic feet, which are black, is a short 
line showing only on those two segments and very pale on 8, 9, and 10, 
at the base of the prolegs. Head yellow at the top, with a black line 


on each side running from the ocelli to the posterior margin of seg- 


ment 2, where it passes along the lower edge of the large cervical 
shield and joins the dark brown color of the body beneath the white 
lateral lines. Cervical shield yellow, conspicuous, almost covering the 
second segment, lined at the bottom by the black line that runs from 
and surrounds the ocelli. Spiracles dark, with pale-edged orifice, con- 
spicuous on segment 2, where they lie in the short white line at the 
base of the thoracic feet. Anal shield yellow and conspicuous like the 
cervical shield, with two dark lines in continuation of the lower edges 
of the white lateral lines. Tubercles conspicuous, dark brown, shining, 
piliferous. Dorsal tubercles in two series, the anterior touching the 
edge of dorsal line and larger than those of the posterior series, which 
just touch the lateral line. Below the lateral lines are five series of 
tubercles, one suprastigmatal (No. 3 counting from the dorsum) just 
beneath lateral line anterior to spiracles. Another series (No. 4) on 
stigmatal line, immediately beneath series No. 3, the tubercle half the 
size. Another series (No. 5) posterior to spiracles and equidistant with 
series No. 4 from spiracles, composed of large tubercles, twice the size 
of those in No. 3. Immediately beneath spiracles and stigmatal folds 
is series No. 6 of tubercles, not quite as large as those in No. 5. 
Posterior to this there is a supraventral series (No. 7) of spots slightly 
larger than those of No, 3. 

On segment 3 are three tubercles in the subdorsal area, a large anterior 
blotch, and a median row of two spots on each side of the dorsal line. 
Beneath lateral line are, Ist, two small spots in continuation of the 
median row, and beneath these two tubercles above ventral fold, the 
posterior of which is much the larger. The tubercles of the supra- 
ventral series is on the base of thoracic foot. On segment 4 the tuber- 
cles are arranged in the same pattern, but the anterior dorsal spot is 
very small. Segment 12 has but 6 tubereles in a transverse row, two 
dorsal very large, and the two of series 6 and 7. 

Pupated August 4. Moth emerged Sept. 4, Gortyna cataphracta, 
male. 

Of several specimens which I have bred from the stems of raspberries 
and lilies, I found about half pupated (in the breeding jars) in the 
stems, while others burrowed into the ground. 


Some of the Literature of the Species. 


A brief description of the full-grown larva has also been published by 
Mr. Wm. Beutenmuller, in the Bulletin of the American Museum of 
Natural History, vol. v, 1893, p. 94. 

Mr. H. G. Dyar has also described in the Canadian Entomologist, 
xxiii, 1891, p. 157, the mature larva and pupaof Gortyna cataphracta — 
the larva “boring in the leaf-stems of rhubarb, and pupating in its 
burrow after biting a hole, across which it spins a few threads.” The 
larval description differs in several particulars from the others given, 
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and it may be questioned if some error has not occurred in the identifi- 
cation of the moth. 

The above is all of the literature of the species, except list 
references, known to me, while that of its congener, G. nitela, is 
voluminous. 

Distribution. 


Mr. Grote gives as the habitat of this species, “Canada in Septem- 


ber; Massachusetts; Northern New York in October; Colorado.” I © 


have received the moth from Wisconsin: it has not been taken in my 
New York collections. 


Collections in the Adirondack Mountains in 1893. 


The additions made to the State collection have been mainly, as in 
preceding years, in the Adirondack region of the State. The collec- 
tions made in Keene valley, Essex county, this season, during portions 
of the months of July and August, were larger than usual. Lepidop- 
tera attracted to light were unusually abundant. Over six hundred 
examples, mostly belonging to the Woctwidw, were taken by this means. 
Two species of Plusia, a genus containing perhaps the most beautiful 
of our Noctuids— P. u-aureum and P. mortuorum which in former 
years have been comparatively rare in the Adirondacks, although 
belonging to high altitudes, were this year really common— more 
common, indeed, than any other species. The first Plusia purpurigera 
ever taken by me was captured on August 6th. As the Plusias have 
place among the rarer of our Noctuide, and are always regarded as 
desirable additions to collections, the several species taken at Keene 
valley this season, with the number of each, is herewith given: 


Plusia (Deva) purpurigera Walker, 1 | Plusia precationis Guenée, 10 


ie eerea Hiibner, 1 P: u-aureum Grote, 84 

P: eeroides Grote, 9 Py mortuorum Guenée, 58 
FE, balluca Geyer, 8 Pp. simplex Guenée, 8 

1 bimaculata Stephens, 4 


The total number of Plusias—all taken within doors— was 183, 
not including many worn and rejected examples appearing in August. 
Comparing the above with the collections reported by Mr. W. W. 
Hill, in the western portion of the Adirondacks (Lewis county) during 
the four years, 1875-1879,* we find that nearly twice as many 


*In Seventh Report on the Survey of the Adirondack Region of New York, 1880, p. 387. 


—— 
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examples of P. u-aureum and P. mortuorum were taken this year as in 
the four years cited --or 142 as against 82. Of species contained in 
the Hill List, and not seen at Keene valley this season, are the follow- 
ing: Plusia Putnami Grote, P. thyatiroides Guenée, P. formosa 
Grote, P. mappa Gr.-Rob., P. viridisignata Grote, P. epigewa Grote, 
and P.ampla Walker. These, however, are among the rarer species, 
and only thirteen examples are reported in the List. 

The following of the Noctwide were among the most common that 
came to light, and of each from ten to thirty examples were obtained: 


Adelphagrotis prasina (Fabr.) Agrotis redimicula Morr. 
Noctua baja Fabr. Mamestra purpurissata Grote 
Noctua Normaniana (Grote) Mamestra meditata Grote 
Noctua bicarnea Guenée Mamestra olivacea Morrison 
Agrotis (Feltia) subgothica Steph. Xylophasia dubitans (Walker) 
Agrotis (Feltia) tricosa Lintn. Tricholita signata Walker 


In contrast with the abundance of Noctuidae, there was almost an 
entire absence of some other insects which in other seasons have been. 
observed in large numbers. Thus, of the attractive and conspicuous 
family of the “hover-flies” or Syrphidw, scarcely any were seen 
except the small form of Sphwrophoria cylindrica, which seems 
almost inseparably associated with the golden-rods of August. The 
Bombylide were much less abundant on the damp spots in roadways 
than usual. Scarcely any of the “ Dragon flies” or Odonata, were 
seen; and indeed but few Neuroptera, except three species of Phry- 
ganide, which shared with the moths in attraction in the evening to 
lighted rooms. Coleoptera were not common. In a locality ——a dried 
roadway ditch — where in 1892 hundreds of Cicindela repanda could 
be taken by simply swinging the net from side to side as one walked 
rapidly along, hardly any were met with. (Report of the Entomolo- 
gist to the Regents of the University for the year 1893.) 


Sitotroga cerealella (Oliv.).* 
The Grain-Moth. 


(Ord. Leripoptrra: Fam. Tinrrp2.) 
Additional Bibliography to that contained in the 2d Rept. Insects New York, 
1885. 


PACKARD: Guide Study Ins., 1869, p. 350, figs. 265, 266 (larval food); Entomol. 
for Begin., 1888, p. 151 (figure of moth and larva). 


_ Lapp: in Psyche, iv, 1885, p. 337 (life-habits at Geneva, N. Y.). 


RT EEE Se SO AR ie BC | ES Ds ee 
* Mr. Meyrick refers the species to Sitotroga; the other writers cited, with one or two excep- 


48 


_ tions, to Gelechia. 


378 NEW YORK sTATE MUSEUM 


LINTNER: 2d Rept. Ins. N. Y., 1885. pp. 102-110, figs. 18-21 (general account). 
6th Rept. do., 1890, p. 190 (mite associated with it); in Count. Gent., 
lviii, 1893, pp. 188, 189 (general notice). 

WEBSTER: Ins. Affect. Corn (in Ind. Agr. Rept. for 1885), 1886, p. 24, pl. 5, f. 3, 
pl. 6, fig. 2, (brief general notice); in Insect Life, i, 1889, p. 354 
(injurious in Australia to stored grain). 

Hunt: in Miss. Ess. Econom. Entomol., 1886, pp. 89, 90 (bibliography). 

RILEY-HowarbD: in Insect Life, iii, 1891, p. 339 (reply to inquiry from Va.); 


id., iv, 1892, p. 207 (remedy for, in granary), p. 283 (in Florida), p. 293 . 


(in Miss., reference), p. 296 (in India, reference). 

WEED: Bull. 17 Miss. Agr. Exp. St., 1891, pp. 3-6, figs. 1-3 (general notice). 

SMITH: in Ann. Rept. N. Jer. Agr. Exp. St., 1891, pp. 347, 405-408, f. 22 
(general account with fremedies); List Lepidop. Bor. Amer., 1891, p. 
100, no. 5835. 

BECKWITH: Bull. 12 Del. Agr. Exp. St., 1891, p. 14 (brief notice); Bull. 21 do., 
1893, pp. 10, 11, figs. 6, 7 (brief notice). 

DoRAN: Bull. 16 Md. Agr. Exp. St., 1892, pp. 487-441 (general account). 

KELLOGG: in Insect Life, v, 1892, p. 116 (in two years’ stored grain in Kansas); 
Com. Inj. Ins. Kans., 1893, pp. 50-52, f. 24 (description and remedies). 

HowakbD: in Insect Life, v, 1893, pp. 325-328 (history, preventives, remedies, 
etc.). 

SLINGERLAND: in Rur. N. York., lii, 1893, p. 498 (remedies); in do., liii, 1894, p. 
425 (at World’s Fair). 

BRUNER: in Ann. Rept. Nebr. Agr. Exp. St. for 1893, pp. 408-410, f. 53 (habits, 
etc., from Riley). 

RILEY: in Insect Life, vi, 1894, pp. 216, 222 (at World’s Fair). 

FLETCHER: in Prairie Farmer for July 7, 1894, Ixvi, p. 9 (mot abundant or 
destructive in Canada). 


CHITTENDEN: in Yearbook U.S. Dept. Agricul. for 1894, 1895, pp. 281-283, figs. | 


44, 45 (history, injury to grain, life-history, remedies), 
ComstTockKs: Manual Stud. Ins., 1895, p. 258 (brief notice). 


MEyYRICK: Handbook British Lepidop., 1895, p. 571 (description and 


distribution), 


The letter given below, received from one of the southern counties 
of Pennsylvania, illustrates forcibly the great injury that may be 
caused to wheat between its reaping and November threshing — at 
least one-half of its flour product— by the larva of the Angoumois 
moth, or the “fly weevil” of the southern wheat belt, during the larval 
growth of a single bruod. 

Eos. Country GENTLEMAN.——I have just returned from Montgom- 
ery county, Pa, where I learned of a new (at least to me) enemy to 


wheat. It isa small worm that eats the grain after harvest, just as 
the bean-weevil develops in the bean, and then feeds upon it. During 


harvest and when seed wheat was threshed in September, the wheat — 
was apparently all right. But in November, while threshing, as the — 


eaves were handed out of the mow, thousands of small white millers 
re seen coming out of the sheaves and flying confusedly about in 


» 
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the barn. Bushels of light wheat were blown out with the chaff, being 
nothing but hulls of bran; the rest of the grain had been eaten by the 
worms. After threshing some time the man feeding the thresher found 
that the cylinder did not draw the sheaves into the machine as usual, 
and some time later not at all. Upon examination the concave was 
found clogged with dust and mashed worms, which adhered to the 
concave teeth, until the spaces between them were closed, excepting 
passage ways kept open by each cylinder tooth. 

The wheat was put in sacks from the machine as threshed, and 
would heat over night in the bags. I was told that a farmer took 100 
measured bushels of wheat to a mill, and when weighed he had only 
59 bushels, which was then kept separate and ground, and it made five 
barrels of flour. 

These worms first appeared in 1890, and have now spread about ten 
miles from their starting point. I enclose a sample of wheat damaged 
by these worms. Is it a new enemy to wheat, or is it an old one just 
appearing in a new territory, and how can it be successfully destroyed? 
Can it be carried and introduced by sowing infected wheat from where 
it is now? 


The insect, so destructive to wheat in Montgomery county, Pa., is 
an old grain pest, which has been known in Europe for over a century 
and a half, although 
it was first given a 
scientific name by 
Olivierin1789. Réau- 
mur wrote extensively 
of its ravages in 
France in 1736. In 
1760 it had increased 
to so alarming an 
extent that the atten- 

x Fic. 1 —SITOTROGA CEREALELLA: a, the larva; b, the pupa; c, 
tion of the govern- the moth; d, the wings of a paler variety; e, the egg; f, kernel 
of corn showing the work of the larva; g, labial paipus of the 


ment was enlisted,and male moth; h, anal segment of the pupa—all eniarged except f. 
(From Riley.) 


commissioners of the 
Academy of Science of Paris were appointed to visit the province of 
Angoumois and investigate and report on the insect. As stated in their 
report: “The insect was found to swarm in all the wheat fields and grana- 
ries in Angoumois and of the neighboring provinces, and the afflicted 
inhabitants were thereby deprived not only of their principal staple 
wherewith they were wont to pay their annual rents, taxes, and tithes, 
but were threatened with famine and pestilence from the want of 
wholesome bread.” It is shown in its several stages in Fig. 1. 


History in the United States. 


As early as in 1730, it was operating in North Carolina. In 1768, a 
communication upon it was sent to the American Philosophical Society 
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of Philadelphia, entitled “Observations Concerning the Fly-Weevil 
that Destroys Wheat.” Before the middle of the present century, it 
had become largely distributed over the “ wheat belt” from the Atlan- 
tic westward to the Mississippi river, but, fortunately, it seems to be 
less destructive as it extends northward, not being able, apparently, to 
endure the cold of severe winters. 


Rare in New York State. 


It has never been particularly injurious in New York ——indeed, it 
is rather a rare insect therein, having only come under my notice on 
three or four occasions. Dr. Fitch, writing of the insect in 1861, states 
that it had made its appearance in the museum of the State Agricultu- 
ral Society ten years before, in wheat preserved in closely-corked bot- 
tles, and had so multiplied in them that the contents were entirely 
ruined. (Reports 6-9, p. 127.) 


Operations at the New York Experiment Station. 


In the autumn of 1884, corn infested with it was received by me 
from the State Agricultural Experiment Station at Geneva. It had 
been working within the corn in the museum for the preceding two 
years. At my suggestion, careful examination was made for its 
operations in the field. Answer was returned that no indications of 
its presence there were found, and it was believed that it was entirely 
confined to the dried corn contained in the museum. The following 
observations upon it in the museum, were made by Mr. E. F. Ladd, at 
that time the horticulturist of the station: : 


Hundreds of moths emerged daily, and it became necessary to burn 
much of the collection, while the remainder was packed in boxes and 
treated to bisulphide of carbon. An examination seems to show that 
the larvee feed only upon the deposit of starchy matter in the kernel. 
Larve were not found in the varieties of sweet corn in which the 
starch is distributed throughout the kernel, but they were found, fre- 
quently, two and occasionally three, in a kernel of the flint corn, in which 
the starch is deposited in a mass. In pairing, the moths remained 
together twenty-five minutes. One moth laid thirty-six eggs, in two 
patches of seventeen and nineteen, which hatched in seven days, from 
2d to 9th of November. The eggs were at first milky white, showing 
an orange tint at the end of twenty-four hours, and gradually becoming 
deep orange at the end of thirty-six hours. They were laid on the 
bottom of a dish, in threes, touching at the ends. 


It is probable that in each of the above instances the insect was 
brought into New York in infested grain or corn, and it is doubtful if 
it ever attacks growing crops, or newly grown, within our State. 


(2 i 
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A Parasitic Attack. 


About the middle of February, 1893, ears of “ eight-rowed Shaker” 
corn, from South Dakota, of the crop of 1891, were brought to me 
from a commission house in Albany, which contained the larve of the 
insect and numerous holes from which the moth had emerged. Some 
small ears of the pointed kernels, known as “Egyptian Rice,” and 
used for popping, grown in this State in 1891, were quite badly 
infested; nearly every kernel had been burrowed. 

Three weeks thereafter, several examples of a chalcid parasite 
emerged, which, keing submitted to Dr. Riley at Washington, were 
found to belong to the genus Catolaccus, and was probably an un- 
described species. 

It was subsequently learned from the firm that not long before the 
infested corn had been sent to me, thousands of a minute and delicate- 
winged insect had been noticed flying in the room where the corn was 
stored, when aroused by a light brought into it. In the belief that 
their presence was connected with the injury to the corn, sulphur was 
burned to destroy them. It accomplished its work so effectually that 
when I visited the room to see the condition of the attack, no living 
examples could be found, but the identity of the reported myriads with 
the Catolaccus parasite bred by me was established by dead specimens 
that were lying upon the beams and in folds of paper in the room. 


Number of Broods. 


Under natural conditions, abroad, there are, except in the South, 
two annual broods of the insect. According to Réaumur, the moths 
emerge in June from the stored grain and deposit their eggs upon the 
growing grain as it is beginning to head. The second brood of moths 
appears in August, and from these the larve are produced which oper- 
ate within the grain throughout the winter. European writers record 
two broods of the moth, which appear in May and June, and in Novem- 
ber. It seems, however, that the number of broods depends on the 
latitude, for while Dr. Harris records but two in Massachusetts, five are 
claimed in Southern Virginia, between June and October; and Prof, 
H. E. Weed, of the Mississippi Agricultural Experiment Station, states 
loc. cit., that “there are, at least, eight annual generations” in that 
State, and that “in warm weather it takes but a month to pass from 
the egg to the moth, and the various stages of the insect can be found 
in infested grain at all times in the year.” 

Writers do not agree in their statements of when the eggs of the 
first brood are laid. In Europe the moths are said, as above, to appear 
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in May or June, and oviposit on “growing grain.” According to 
Mr. L. O. Howard, “it lays its eggs only on hard grain. After the 
time of harvest, the moth flies out from the granaries to the wheat 
fields and lays its eggs upon grains of wheat in the shocks.” 

The ‘thousands of small white millers seen coming out of the wheat- 
sheaves in the barn” at the time of threshing during November, in 
Montgomery county, Pa. (in the extreme southeastern portion of the 
State, latitude about 40°), were probably of the third brood. Their 
larvee were undoubtedly operating within the wheat at the September 
threshing, but had not sufficiently advanced to have injured the kernels 
perceptibly. A portion of this brood would, perhaps, hibernate in the 
larval stage, to appear the following spring. That it could not have 
been the pupz alone which clogged the teeth of the cylinder of the 
thresher is evident from the statement made in regard to the subse- 
quent heating of the grain. 


The Heated Grain. 


The statement in regard tv the heat observed in the grain after it 
had been threshed and put into sacks is an interesting one. The heat 
was evidently the result of the friction attending the gnawing of the 
interior of the hard-dried grain by the larve contained within This 
phenomenon, so far as I remember, has not been recorded before in 
connection with the Angoumois moth, but has been several times men- 
tioned in notices of our bean-weevils. It has been observed where the 
common bean-weevil, Bruchus obtectus Say, was operating in dried 
stored beans, and, is not at all uncommon with a southern species of 
bean-weevil, Bruchus Chinensis Linn. (formerly known as B. scutellaris 
Fabr.), which so often infests the “cow-pea” of the Southern States. 
Mr. Howard has recorded an instance where the surrounding tempera- 
ture of a paper bag containing about a quart of these beans being 71° 
Fahr., a thermometer thrust within the beans rose 25° (to 96° Fahr.) in 
a few minutes (dnsect Life, i, 1888, p. 59). 


Results of the Attack. 


Not only is the yield of the flour very greatly diminished by the 
operations of this insect, but the flour produced from infested grain is 
decidedly unwholesome. A distinguished French savant has written 
of it: “The bread made from wheat attacked by it, and especially 
when the flour has not been suitably bolted, contains the debris of the 
bodies and excrement of the insects. It has a disagreeable and loath- 
some taste, which is very lasting. It is even said that a very dauger- 
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ous throat disease results from the use of this unhealthy food —a disease 
which has been epidemic for some years in regions infested by the 
Alucita [Sitotroga]. It manifests itself by gangrenous ulcerations 
which form in the back of the mouth; the sick succumb in a few hours 
and cannot be aided.” (Report Dept. Agricul. for 1889, p. 317.) 


In reply to the inquiry regarding the introduction of the insect into 
Montgomery county — the insect can easily be carried from one locality 
to another in seed wheat, and introduced in places where it was before 
unknown. 

Distribution of the Insect. 


In the United States the Angoumois moth is distributed more or less 
over the Eastern, Middle, and Southern States where wheat is grown, 
but it is especially a southern insect. It is occasionally seen in Canada, 
but, according to Mr. Fletcher, it has not occurred there in destructive 
numbers. It infests middle and southern Europe and also occurs in 
England. Prof. Webster found it causing serious damage to stored 
grain in Australia. Its origin is unknown. Mr. Meyrick does not 
believe it to be a true native of Europe. 


Remedies and Preventives. 


_ Various methods have been used for the destruction of this insect, as 
violent agitation, or frequent stirring of the grain to destroy the eggs 
and possibly the contained larve; application of heat at about 165° 
Fahr. for an hour; spraying with kerosene; subjecting to the fumes of 
sulphur, etc., etc. But beyond question the cheapest and the best is 
the use of bisulphide of carbon — purchasable at drug stores at about 
26 cents per pound. As soon as the corn or grain is found to be 
infested, it should be put into a bin tightly closed at the sides, but not 
necessarily so at the top, where a heavy close cloth covering would 
suffice, and the bisulphide of carbon placed in open vessels on the top 
of the grain. The heavy vapor given off from the volatile liquid 
descends and permeates the grain and destroys all the animal life con- 
tained therein. A day or two of exposure to the vapor is suflicient. 
One pound, or a pound and a half, may be used for each ton_of grain. 

For use in a reasonably tight room, Mr. Howard has*made the 
following computation: One pound to be evaporated for, every one 
thousand cubic feet of space, or in a space 10x10x10, one-third of a 
pound in each of three shallow vessels. For a, room 10x10x20, use 
two pounds divided among six vessels; for a room 10x20x20, use four 
pounds in twelve vessels and in like proportion for larger apartments. 
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Some writers have recommended the simple sprinkling of the liquid 
over the surface of the grain. 

For use in large quantity it might be desirable to order the carbon 
bisulphide of Edward R. Taylor, Cleveland, Ohio, manufacturer of 
“fuma” carbon bisulphide, at the following advertised prices: In 
10-pound cans, 12 cents per pound; in 30-pound cans, 11 cents per 
pound; in 50-pound cans, 10 cents per pound. So long as any of the 
vapor remains, no light or fire of any kind should be brought near it, 
as the vapor is very explosive. It has been known to ignite even from 
the heat of a hot-air register. 

As the insect is often local in its occurrence,— in consideration of the 
fact that it passes the winter in granaries in a continued succession of 
broods, where the temperature is moderate, it would not be difficult to 
destroy the insect and arrest the continuation of the broods, through 
concert of action in any one locality. If all the grain holders would 
unite in disinfecting their granaries and storehouses by the use of the 
carbon bisulphide in the early summer, there would be no moths to 
leave them for the deposit of eggs upon the ripe grain in the fields, 
and consequently future attacks would be prevented until the insect 
could again be introduced from some other locality. 

It is stated that corn can be kept for years nearly exempt from 
injury by this insect and the grain-weevils, by being housed in the 
shuck or husk: it has been thus kept through the third year. Mr. 
Ruffin has also stated: “If wheat be threshed and well-fanned early 
in July [in the South] there will be no weevils worthy of notice. The 
eggs previously laid do not exist on the grains, but on the chaff or 
shuck, in which they are inclosed, and upon hatching, the maggots 


must perish for want of food. As in the case of corn, the wheat is not ~ 


exposed to subsequent layings except on the grain at the surface of 
the bulk.” 

But evidently the best reliance is to be placed upon the destruction 
of the egg-bearing moths in the granaries in the early summer before 


harvest. 
The Angoumois Moth Destroyed by a Mite. 


Several years ago (October 1, 1889) a sample of infested wheat was 
sent to me by a correspondent at Charlottesville, Va. Statement of 
the nature of the attack may be of interest in connection with its 
unusual termination. The gentleman wrote: 


Wheat harvest in our section was followed by continuous rains 
which resulted in serious sprouting in the shuck. As soon as possible 
I hauled up and threshed, storing the wheat in a large barn, spreading 
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as thin as possible, say 12 to 15 inches deep, ventilating all we could, 
and turning it over frequently with shovels. In from three to four 
weeks after storing I noticed a small fly crawling and flying on and 
over the wheat, followed in three or four weeks thereafter by what 
seems to be an egg-deposit. These latter appeared mainly in depres- 
sions on the surface [of the bed], such as foot-tracks, etc. I inclose a 
sample of the wheat-fly and eggs (or are they embryo flies)? * * * 
* * My crop is probably from 1,500 to 1,600 bushels, and I fear seri- 
ous loss if some remedy is not promptly applied. In an experience of 
over twenty years at tke business I have never seen such an insect 
before. I should add that the wheat was fanned after coming from 
the separator, which took out the sprouted grain. It is now almost 
entirely dry and seemingly in good condition, barring the insect attack. 


The insect was readily identified as the Angoumois moth. With the 
wheat sent was a large quantity of the exuvie or the dried remains, 
or both, of the mite, L/eteropus ventrico- 
sus Newport, first brought to notice 
in this country by Prof. F. M. Webster, 
in the Twelfth Report on the Insects 
of Illinois, as having been found in the 
autumn of 1882 in a sack of wheat 
received from Southern Illinois. For two 
or three months thereafter, the mites 
were observed, as opportunity offered, _ His ®-— HETEROPUS VENTRICOSUS, A 


mite preying upon the Angoumois 
to be feeding voraciously on the larvze moth: a, 2 mature individual; b, female 


distended with eggs—both enlarged; 
of the grain-moth. Reference to the “lesereatly enlarged. (After Newport.) 
above has been made in my Second Report on the Insects of New 
York, and the illustration of the mite therein given, after Newport, 
and reduced from the figure in Murray’s Economic Entomology — 
Aptera, is reproduced in this. 

The gentleman was informed of the nature of the attack — usually 
serious and calling for active measures for its arrest. In this instance, 
however, it was highly probable, that he need give himself no further 
trouble in the matter, for from the large number of the remains of the 
carnivorous mite that he had sent me with the wheat, and from what 
was known of its habits, assurance was felt that the attack of the moth 
was already arrested, or speedily would be. 

On October 29th, the gentleman wrote as follows, after thanking me 
for the information given : 


Iam pleased to be able to report to you that your predictions 
have been verified, and that the insect attack upon the wheat has 
resulted in no injury. I, therefore, conclude that your diagnosis of the 
case was the correct one, and that the mites preyed upon and destroyed 
the insect. I am yet holding the wheat, and with perfect confidence 
that it is now entirely safe. As evidence that there was absolutely no 
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injury to the germ, I have delayed reply to your letter until I seeded 
from the pile, and have the pleasure of reporting that it is coming up 
beautifully. 

Professor Webster’s notice of this mite is the only one that I can 
recall in our economic literature. Dr. Packard has figured it on plate 
10 of his “ Guide.” It was “discovered by Newport on the body of a 
larva of a wild bee,” Anthophora retusa, in England (see Newport, 
“Trans. Linn. Soc., 1850”). Professors Osborn and Underwood, for 
some reason, have not included it in their “ Preliminary List of the 
Species of Acarina of North America,” given in the Canadian Ento- 
mologist, xvili, 1886. 


Diplosis pyrivora Riley. 
The Pear-Midge. 
(Ord. Dieprzra: Fam. CecipomyIp2.) 


The eggs of this insect are known to be deposited within the un- 
opened blossom buds of the pear as soon asa petal shows itself between 
the segments of the calyx (see Ninth Report, p. 149). The larve 
produced therefrom have 
usually been seen when 
they have grown sufi- 
ciently to deform and dis- 
color the fruit, by which 
time they nearly fill a 
large irregular central 
cavity therein, as repre- 
sented in figure 3 (from — 
Fig. 3.— Section of a pear containing the larve,and anun- the LEHighth Report). 

infested one for comparison of forms. Up on op enin g pears that 
gave the first indication of an abnormal form, I have found the larve 
imbedded within the upper half of the fruit. 


Early Observation of the Larve. 


In some young pears of the Beurre Bosc variety, less than one- 
fourth of an inch in diameter, received on May 22d from Theo. A. 
Cole, of Catskill, N. Y., the larvee were seen at an earlier stage of de- 
velopment than in any record of their observation. The pears — 
were just out of blossom and had some of the petals still attached. — 
Numerous larve were found quite near the calyx end imbedded in the © 
proken down structure of the fruit, and not yet imparting the slightest — 
discoloration to either the interior or exterior, or perceptible distortion. — 
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_ The Lawrence pears of Mr. Cole are, as usual, badly infested this 
_ year, also, the Beurre Bosc, while the Bartlett is but slightly attacked. 
Mr. 8. B. Huested, of Blauvelt, Rockland county, N. Y., writing 
under date of June 18th, states that the pear-midge has been discov- 
ered in that vicinity this year for the first time. 


Spread of the Insect. 

At the time of notice of this insect in my Eighth Report, in 1891, it 
was not known to have been extensively distributed in the Hudson 
River valley, or, indeed, was there knowledge of its occurrence outside 
of Greene and Columbia counties. It is undoubtedly steadily spread- 
ing, for it has been heard from in several localities in Dutchess, Orange, 
Ulster, and Rockland counties, and it is presumably present in all of the 
river counties south of Saratoga and Washington counties. Its intro- 
duction into New Jersey must have been direct from Connecticut and 
not through New York, for Dr. Smith records its occurrence there in 

1891, and is of the opinion that it had then been in the State for some 
years: it has already reached to nearly the central portion of the State. 

A correspondent writing from Mountainville, Orange county, N. Y., 


Pt.» mam 


reports that the attack was first seen by him on a single tree two years 

ago, and this year every pear upon it has been destroyed by the larve. 
In the other localities where it has been lately heard from, it is said 
to be a new insect pest. Its spread is evidently a slow one, from which 

it may be inferred that much good may be expected from the prompt 

destruction of the infested fruit — easily to be recognized when looked 
_for—when first observed. The figures given on page 145 of the 
Report, above cited, of the deformed and infested fruit may be 
referred to. 

At Menands, three miles north of Albany, the most northern local- 
ity known for the midge, the pear-trees which have been infested with 
it for the preceding two years have, this year, from some unknown 
reason, been entirely free from the attack. 

For illustrations and the history of this insect in its several stages, 
‘its literature, etc., see pp. 140-151 of the Report above-named. 


Notes on Sciara. 


(Ord, Dierrra: Fam. Mycrropuizip 2.) 

Some Literature of Sciara. 
_MEIGEN: in Illiger’s Magazin, ii, 1803, p. 263 (genus established). 
“Macquart: Hist. Nat. Ins.— Dipt., i, 1834, pp. 147-150 (characters of 15 species 
A occurring in France). 
Fircu: 2d Report (of ist and 2d), 1856, pp. 252-255 (Molobrus mali, vul- 
garis, fuliginosa, inconstans). 
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CURTIS : Farm Insects, 1860, pp. 460-462 (habits and description of S. fucata, 
quinquelineata, pulicaria?, punctata). 

LOEW: Mon. Dipt. N. Amer., Pt. I, 1862, p. 18 (differs greatly from the rest of 
the family). 

OSTEN SACKEN: in Proc. Ent. Soc. Phil., i, 1863, pp. 153-157, pl. ii, figs. 3, 16, 
18, 20 (larval characters), p. 158 (pupal characters), pp. 163-165 (larval 
habits), p. 165 (descr. of S. toxoneura), pp. 169-171 (literature); Cat. 
Dipt. N. A., 1878, pp. 12, 13 (list of 24 species); Char. Larv. Mycetoph., 
1885, as in Pr. Ent. Soc. Ph., with pp. 27, 28 of additional literature. 

WINNERTZ: Beit. Monog. des Sciarinen, in Verh. Zodl. Bot. Gesellsch., 1867. 

WALSH : ist Rept. Ins. Ill., 1868, pp. 18, 19 (of S. mali); in Pract. Entomol., ii, 
1867, pp. 71, 72 (in potatoes ?causing scab). 

WALSH-RILEY: in Amer. Entomol., i, 1869, p. 186 (in rooms of dwelling). 

PACKARD: Guide Study Insects, 1869, p. 386 (habits of larvze). 

GLOVER: in Rept. Commis. Agricul. for 1872, pp. 115, 116, f. 5 (snake-worm 
and other species); MS. Notes Journ.— Dipt., 1874 (habits, etc., of 
several species). 

RILEY: in Cole. Rur. World, 1876, p. 220 (habits in congregating); in N, Wa 
Tribune, Dec. 4, 1878, p. 287 (habits); in Amer. Nat., xv, 1881, p. 150 
(food habits, yellow-fever fly). 

SCUDDER: in Rept. Prog. Geolog. Surv. Can. (1876-1877) 1878, p. 457 (S. deper- — 
dita, fossil); the same in Rept. U. S. Geolog. Surv. Terr., xiii, 1890, 
p. 586, and on p. 588, S. scopuli, fossil. : 

HAGEN: in Psyche, iii, 1880, p. 111 (yellow-fever fly). 

ComMSsTOcE: in Rept. Commis. Agricul. for 1881, pp. 202-204, pl. xvii, (Sciara 
ocellaris). 

Say: Compl. Writ. Lec. Ed., i, 1888, pp. 249, 250, 308 (description of 5 species); 
il, pp. 70, 351, 352 (description of 3 species). 

SAUNDERS: Ins. Inj. Fruits, 1883, p. 1386 (account of apple-midge). 

WILLISTON: in Kingsley’s Stand. Nat. Hist., ii, 1884, p. 408 (mention of S. 
mali and the snake-worm Sciara). 

FoRBES: 13th Rept. Ins. IIL, 1884, pp. 57-59, pl. 4, figs. 5-9 (larvee); 18th Rept. 
do., 1894, pp. 19-21, pl. 3, figs. 3-7 (describes ‘‘ black-headed corn- 
maggot” in corn and hot-houses, in all stages). 

LINTNER: 5th Rept. Ins. N. Y., 1889, pp. 264, 265 (Sciara in wheat, S. mali, 
and the ‘‘army-worm” Sciara, European species, etc.); in Gardenin 
for June 15, 1898, p. 313 (infesting a greenhouse, and of other species). 

RILEY-Howarp: in Insect Life, iii, 1890, p. 126 (larvee under pear-tree bark), 
iv, 1891, p. 115 (snake- worm), vi, p. 273 (yeilow-fever fly). 

THEOBALD: British Flies, 1892, pp. 107-112 (description and habits of 10 oa 
species, synoptic table of 25 species). 

SCUDDER: in Psyche, vi, 1892, p. 262 (larvee on snow in midwinter). 

SMITH: in Insect Life, vii, 1894, pp. 151, 152 (injurious to mushrooms). 

HOPKINS: in Insect Life, vii, 1894, p. 147 (Sciara sp. and Epidapus causin 
potato scab); the same extended in Sp. Bull. 2 W. Va. Agr. Expt 
Station, 1895, pp. 100-114, and in Proc. Wash. Ent. Soc., iii, 1895, pp 
149-161 (detailed figures of Epidapus). : 
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_ SOUTHWICK: in Insect Life, vii, 1894, p. 136 (the injurious sap-fly, probably a 

| y species of Sciara). 

 CoQuILLETT: in Insect Life, vii, 1894, pp. 406-408, fig. 48 (habits, description 
of S. tritici n. sp., all stages illustrated). 

ComsTocks: Man. Stud. Ins., 1895, p. 443 (S. mali and army-worm). 


The genus Sciara is a member of the family of Mycetophilidw or 
“ fungus gnats,” and is closely allied to the well-known Cecidomyide 
in appearance and in habits. Indeed the two families can not be 

separated by any clear lines of demarcation, and the true position to be 

held by the genus Zygoneura is still in question among dipterologists. 

Of the eight sub-families into which the Mycetophilide have been 

divided by late writers, the Sciarinw are numerous in species, both in 
this country and in Europe,—175 species kaving been described by 
Winnertz in his “ Monograph of the Sciarine.” 


The Limited Study Given to Sciara in America. 


From the resemblance that they bear to one another — the species 
having often been separated by little beyond their wing or antennal 
coloration — so little critical study has been given them by our entomol- 
ogists that published descriptions will hardly permit positive identifica- 
_ tion of any of the number. For this reason, the little that has been 
; observed of the habits and life-histories of our North American forms 

can not be positively referred to any one named species. It is doubtful 
if, of the twenty-six species of Sciara listed in the Osten Sacken Cata- 
i logue of the Diptera of North America a half dozen could be positively 
_ identified — their descriptions being so brief and general,— their types 
possibly all lost, and only two of the number (Loew’s species —— possible 
_ types) having representation in the Museum of Comparative Zodlogy 
_ at Cambridge. In marked contrast with this apparent lack of study of 
_ MSciara stands the fact that of the closely allied genus of Mycetophila -- 
_ of the eighteen N. A. species listed, all but three (Say’s species) have 
_ place in the Cambridge Collection, where comparison for identification 
_ can be made. 

Larval habits of Sciara. 

The habitat of Sciara is quite varied. Several of them are known to 
live in their larval stage in decaying vegetable matter of various kinds 
and in fungus growths. They have been reared in vegetable mold; 
beneath the bark of trees; in decayed wood and in the roots of decay- 
ing trees; in putrid potatoes, turnips and other vegetables; in excava- 
tions in potatoes and in connection with “the scab” thereon; in flower- 
pots in rooms; in manure beds; as guest flies in apples and grapes in 
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association with other insect attack; some species are met with in cow- 
dung (Theobald), 
A Notable Species of Sciara. 

A species (perhaps more than one) is noted in Europe, for its gre- 
garious and migratory habits. It is there known as the army-worm or 
Heerwurm from its collecting at certain seasons in companies — some- 
times consisting of millions — and traveling along in a body of often from 
twelve to fifteen feet in length and two or three inches broad and perhaps - 
a half inch thick. “MM. Guérin Méneville observed columns as many 
as thirty yards in length.” The species has not been positively deter- 
mined, but it is accepted as either Sciara Thome (Linz.) or S. mili- 
taris Now.— but probably the latter, according to the statement of 
Baron Osten Sacken. Similar gatherings have been observed in this 
country, one of which is narrated in Jnsect Life, iv, 1891, page 214; 
two others recorded by Glover in the Report of the Commissioner of 
Agriculture for 1872, p. 115, as observed in Virginia (figures of the 
larva and fly are given); and two others by Prof. F. M. Webster, in 
Science for Feb. 23, 1894, p. 109. With us they bear the name of 
“snake-worms,” from the snake like appearance and movements of 
some of the processions. 

Those who have access to Figuier’s Jnsect World may find therein 
(pages 46, 47) some interesting details, taken from the writings of M. 
Guérin-Méneville, respecting migrations of these larvze observed on 
the borders of forests in Norway and Hanover, and their conduct upon 
meeting obstacles, when their ranks are broken, and when the two ends 
have been brought together; also, some strange superstitions respect- 
ing them, entertained by the peasants of Norway and Siberia. No sat- 
isfactory explanation has yet been given for the assemblage of such: 
myriads of these footless larvee and their marches in the brightest 
sunlight. 


The Yellow-Fever Fly. 


Another species of Sciara has been named in its winged state, “the 
yellow-fever fly,” from its appearance in immense number (in 
swarms) on different occasions in some of the Southern States, during 
the prevalence of the epidemic from which it has drawn its name. As 
appears from an article by Dr. Hagen, in Psyche, iii, 1880, p. 111, 
entitled ‘‘The Yellow-fever Fly,” no literature relating to these — 
appearances could be found. They rested only on report. From a 
specimen collected in New Orleans in 1848, and marked as “the yel- — 
low-fever fly,” which came to the Cambridge Museum, Dr. Hagen 
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identified it as a Sciara, but could not refer it to any of the species 
listed in the Osten Sacken Catalogue of Diptera, and, therefore, 
accepted it as undescribed. 

Prof. Riley, in a notice of the above paper in the American 
Naturalist, xv, 1881, p. 150, quotes the occurrence of another unde- 
scribed species of Sciara, where the flies came out in millions from the 
joinings of the floor boards in an upper room of anew addition to a 
seminary building in Bethlehem, Pa. 


The Apple-Midge. 

Still another species possessing particular interest from the 
habitat of its larva differing so greatly from that of most of those of 
its congeners, is Sciara mali, originally described by Dr. Fitch in his 
Second Report on the Insects of New York, as Molobrus mali, found 
by him in its pupal and winged stages in the center of an apple that had 
been eaten and perforated by the “apple-worm” of the codling-moth. 
Dr. Fitch was of the opinion that the eggs of this midge are deposited 
on apples that have been attacked by the apple-worm, and that the 
larve enter the fruit through the perforation in the side made by the 
worm. ’ 

This species is apparently rare. I have never met with it, and I am 
not aware of any important contribution to its habits or life-history by 
recent writers. It is not so much as referred to in Osten Sacken’s 
revision of Characters of the Larve of Mycetophilide, in 1886. It 
will be of interest to know if the larva feeds on the pulp of the fruit or 
on the excremental or decomposed material associated with the presence 
of Curpocapsa pomonella and Trypeta pomonella— the latter the 


probable burrower of the apple in which the insect was found by Dr, 
Fitch. 


Sciara coprophila n. sp. 
The Manure-Fly. 


(Ord. Dirrzra: Fam. Mycaeroruinip ) 


Examples of the above fly were brought to me on March 20, 1889,* 
from a gentleman in Albany who was growing mushrooms in his 
cellar. He believed that the larvee injured the mushrooms by eating 
into the stalk near the surface of the bed. Although I have no notes 
stating the fact—if my memory serves me correctly, some of the larve 
received at this time were carried to their winged state by feeding 


* Reference to this was made in the Fifth Report on the Insects of New York, 1889, p. 265. 
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them on the injured mushrooms. _ If so, it is not improbable that the 
mushrooms may have decayed before they were eaten by the larve. 
Unfortunately, none of the larvee were preserved at the time, so that 
no study may be given them at the present. 


Injury to Mushrooms by the Fungus Gnats. 


I have not met with any direct statement of injury to mushrooms by 
Sciara, nor is it established that serious injury to cultivated mush- 
rooms is inflicted by any of the large family to which it belongs, 
although the following named species are among those that are 
recorded as “ feeding on mushrooms” in Europe: JV/ycetobia pallipes 
Meig., on Boleti ; Mycetophila signata Meig., on Boletus edulis ; M. 
lunata M., on Agaricus vitrinus ; Rymosia fenestralis M., on Agari- 
cus melleus ; Hxechia fungorum Dg., on Boletus ; Docosia sciarina 
M., on Boletus scabra and B. edulis ; Boletina, several species; Boli- 
tophila cinerea M.; B. fusca M.; B. disponcta Loew; Plesiastina 
annulata M.; Sciophila striata M., on “mushrooms.” <A _ recent 
English writer on the Diptera,+ states: “Some of the fungus gnats 
| Mycetophilide] are certainly injurious, as the species that live upon 
the ‘mushroom,’ whole frames of this edible fungus being destroyed 
by these larve; but the amount of damage done is small compared 
to the amount of good which these maggots do in destroying 
fungi.” And again: “ The larve of these gnats act as ‘scavengers ; 
not only do they do away with rotting fungi, but they cause these 
often injurious productions to putrefy and to become scarce by their 


destruction.” 
What the Manure-Fly Is? 


Specimens of the fly were submitted to Mr. R. R. Meade, of 
England, for comparison with European species. He could not — 
identify them with any species known to him, but they approached 
somewhat nearly to S. nervosa. 


Probably a Harmless Species. 

Some of the flies were also sent to Mr. William Falconer, of Glen 
Cove, N. Y., with the inquiry if he had ever found them troublesome 
in his extensive greenhouse experience or in his mushroom growing, 
He replied that he was familiar with their appearance from having 
known them for many years—ever since he had been led to study 
insects and their habits. They always appeared about hotbeds or 
where there was pretty well-advanced fermenting horse manure, and 
for this reason he had given them the name of “ manure-flies.” 


+ Theobald: An Account of British Flies, 1892. 
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If the winter is comparatively mild, they may be seen for the first in 
the latter part of February, but ordinarily they do not attract attention 
until in March. They are in great abundance in the last weeks of 
March and through April and become comparatively few in May, per- 
haps by deserting the cellars for outdoor life. He had never had rea- 
son to regard them as harmful to mushrooms. At the time of writing 
(March 25, 1889) there were thousands of the flies in the mushroom 
cellars, while at the same time the crop of mushrooms was the finest 
and cleanest that he had ever grown and showing no sign of attack by 
larve of any kind. They are certainly no hindrance to mushroom 
_ growing during the winter, for they never appear in the earlier months 
or until the manure is at least two months old; but they are disagree- 
able guests, for before the end of April the walls appear as if they 
had been washed with wet mud, so much dirt and moisture do they 
gather and leave upon the walls, on which they are constantly leaping 
from the beds and coursing over. Mr. Falconer did not think it possi- 
ble that these flies can be identical with those that produce the ‘‘ mag- 
gots” that infest mushrooms in the month of April. In this opinion 
he was correct, as will appear in subsequent pages. 


Remedies Suggested. 


If it should be found on closer observation that it is important that 
the larve of these flies should be destroyed, there should be no diffi- 
culty in killing them by occasional applications of pure and fresh pyre- 
 thrum in water, using it of the strength of one ounce to from four to 
eight gallons of water, as the larvee may be deeper beneath or nearer 
to the surface of the beds. That they multiply with great rapidity is 
- shown by the fact that the fifth day after some surface-feeding larve 
were seen to enter the ground the winged flies therefrom made their 
_ appearance. 

___ A-method for killing the flies, said by Mr. Falconer to be employed 
4 in mushroom cellars in France, might also be used in connection with 
} pyrethrum solution. It is to place small lighted lamps in shallow pans 
ie filled with water, with a little kerosene floated on the surface. Vast 
_ numbers are attracted to the lights and killed by falling into the kero- 
_ sene, but still it does not prove wholly effective, as there are always 
many left. 

- The Manure-Fly Undescribed. 


_ Of the twenty-three United States Sciaras of the Osten Sacken Cata- 
logue, the “manure-fly” (adopting Mr. Falconer’s name for it) can not 
50 
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be referred to any of the Say or Fitch species (11); there is no probabil- 
ity of its being identical with any one of the three Greenland species; 
and in the absence of types, it would be a loss of time to search for it 
among the five Walker species. From S. ochrolabis Loew --New 
York — it would be ruled out by its want of ochreous spots. There 
would then remain but three species for comparison, viz.: S. nigra 
Wied.— Savannah; rotondipennis Macq.— Carolina; and _ sciophila 
Loew — Dist. Colum. In the improbability of its being one of these, 
it is herewith described as a new species. The excellent illustrations 


of it, as also of the two following species, have been made by my assist- 
ant, Mr. E. P. Felt. 


Its Description. 


SCIARA COPROPHILA n. sp. Larva.— Length when full grown 8 mm. Head 
jet black, small, broadly ovate, and more or less retractile into the anterior 
segment. Body whitish; subcylindrical, tapering slightly 
toward each end; sooth and indistinctly divided into 
twelve segments ; the dark contents of the convoluted ali- 
mentary canal may be seen readily through the semitrans- 
parent body-walls; terminal segment usually bent abrupt- 
ly downward (Fig. 4). 

Details of head.— Clypeus subtriangular, emarginate ante- 
riorly, and with a pair of very large punctures, probably 
setigerous, at the anterior third, and threesmaller ones ineach 
Ser Grr oe anterio-lateral corner; two pairs of the smaller punctures 

’ occur on the front close to the clypeus, one at its anterior, 
the other at the posterior third; a number of very small punctures on the clypeus 
and close to it are represented by dots in figure 5e; several more lateral punctures 
occur on the epicranium. Labrum; basal portion chitinous, narrow and with 
a large median tooth; distal portion broad, semimembranous, emarginate 
anteriorly, and bearing internally three groups of spines on each side of the — 
median line; the anterio-lateral group consists of a slightly curved row of six, 
the middle group of three closely set, and the posterior group of about three ; 
the anteriorand middle groupsare represented in figure5a. Antenne composed 
of one segment, conical, chitinous ; located close to lateral angles of clypeus. 
Mandibles stout; three large teeth, one smaller internal tooth (Fig. 5b). Max- — 
illa composed of a small basal portion and a large distal part; basal portion 
composed of two pieces; an external piece bearing two punctures along 
its distal margin, and an inner piece with a prominent internal spine near the 
basal third; distal portion strongly concave internally, apparently divided 
longitudinally; inner edge armed with six well-marked teeth and a smaller 
basal tooth; two Jarge punctures occur at the apical fifth, one on each piece; 
on the apex of the external piece there is a larger oval puncture, in which lies 
the rudimentary palpus (Osten Sacken); internal piece with a puncture near — 
middle (Fig. 5c, d). On ventral surface of head there is a large cordate mem- : 
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branous area, and the sclerites are slightly separated along the median line 


(Fig. 5a). 


7 

4 

? 

q 

\ 

4 Fia. 5.— Sciara coprophila: Details of head of larva; a, ventral aspect of head; b, mandible; 
> ¢, maxilla; d, apical depression in maxilla with contained rudimentary palpus; e, outline of 
, clypeus, showing location of punctures. Ali greatly enlarged. 

4 


Pupa.—Length, 2.5mm. The form of the imago is readily seen; it is a little 
stouter than in the perfect state. Head and thorax black; abdomen brownish; 
coxee yellowish; legs brownish-black. The wings extend to the third abdominal 
segment; the tarsi to the fifth. . 

In the earlier portion of the pupa state the eyes only are black and they 
connect behind the antennz by avery narrow band; dark-brown patches 
occur on the base of the antenne; the rest of the pupa is a variable yellowish- 
white. As the pupa develops, the antenne, wing-pads and tarsi darken con- 
siderably and the head and thorax darken a little; finally the abdomen begins 
to darken. 

Imago.— Plate I. Head and thorax black; antenne and abdomen dark- 
brown; setaceous. Wings hyaline and in certain aspects somewhat irrides- 
cent. Coxa dusky-yellow; femur and tibia yellowish-brown; tarsi darker, 
especially on the terminal segments. Apical portion of the halteres dusky, 
basal portion yellowish. 

Length, 2.6mm. The general appearance of the female is given in figure 1. 

Three ocelli occur, the median one being anterior, —figure 2. The eyes are 
deeply emarginate and extend to the median line behind the antenna; 
facets separated by an unusually thick frame of chitine,—figure 3. 
Antenne longer than the head and thorax, composed of 16 segments; 
the two basal segments are about as broad as long and bear a few 
stout setze; the remaining ones are often slightly gibbous with extremities 
rounded; pediceled distally and invested with numerous fine setz; width 
to length as 4 to 7, see figure 6. The ridges represented upon the epis- 
toma in figure 2 are partly internal and the upper portion of the inner ones 
wholly so, but as they can be easily seen in semitransparency in a mounted 
preparation, they are, therefore, indicated. The palpi are composed of four 
segments,— figure 8: basal segment short; second, elongated, capitate distally 
_ and bearing a distinct sensory pit; third, similar in form and shorter; fourth, 
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long and slender: setze on the basal portions of the three distal segments with 
amore or less verticillate arrangement; on the apical portions the arrange- 
ment is more irregular. 

Wings hyaline and invested with numerous short hairs. The first longi- 
tudinal vein (the first branch of radius) joins costa before the fork of the fourth 
longitudinal (media), The venation is carefully represented in figure 1. The 
halteres are long; basal half slender and partially segmented; distal portion 
spatulate,— figure 4h. The scutum of the mesothorax is produced into a 
marked dorsal hump, which bears one or more stout setz,— figures 1, la, 4,s’. 
The scutellum of the mesothorax has a more or less granulated surface. The 
hind coxa of the male extends to the basal third of the abdomen; in the female 
the hind coxa extends to about the basal fourth; the hind femur is twice the 
length of coxa; tibia one-fourth longer than femur; tarsi about equal tofemur; 
middle legs shorter and fore legs still shorter than the hind legs; one apical 
spine occurs on the fore tibia and two on the middle and hind tibiz. 

The abdomen in both sexes is composed of nine segments; general form con- 
ical. The apical portion in the female quite extensile; on the eighth segment, a 
pair of ventral valves and between them a pair of slender processes; on the 
ninth segment, a pair of lateral valves, the apical portion of which is nearly 
circular,— figure 9. The abdomen of the male is shorter and apparently 
stouter; due to shortness of the terminal segments; the terminal segment bears 
within the larger jointed appendages a smaller pair of unsegmented, slightly 
diverging appendages; the apical fourth of these inner appendages is thick- 
ened, margin setose; beneath the dorsal plate a slender median organ may be 
seen arising from a forked base,— figures 11, ila. 

Length of body, 2.5 mm.; of wing, nearly 3mm. Described from 30 females; 
10 males. 


EXPLANATION OF PLATE I. 


Fig. 1.— Manure gnat, Sciara coprophila. 
Fig. la.— Scutellar hump of the same, more enlarged. 
Fig. 2.— Head of the same: a, antenna; p, palpus. 


Fig. 3.— Portion of the compound eye still more enlarged and showing the 


relative proportion of chitine to the facets. 

Fig. 4.— Lateral aspect of the thorax: ¢,c, c, insertion of the coxz of the pro- 
meso- and meta-thorax; h, halter; S, spiracle; s, scutellar hump ; 
w, base of wing. ; 

Fig. 5.—8th, 9th, and 10th segments of the antenna of the greenhouse gnat, 

- Sciara caldaria. 

Fig. 6.— Ditto of S. coprophila. 

Fig. 7.— Terminal segments of the palpus of S. caldaria. 

Fig. 8.— Palpus of S. coprophila, showing the sensory pit on the second 
segment. 

Fig. 9.— Lateral valve of the female of S. coprophila. 

Fig. 10.— Ditto of S. caldaria. 

Fig. 11.— Dorsal aspect of the terminal segment of the male of S. coprophila: 

d, dorsal plate; 7, inner, 0, outer appendages, 


Report X. 
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Fig. 11a.— Dorsal view of the chitinous processes beneath the median dorsal 
plate of the terminal segment in the male of S. coprophila. 
Figs. 12, 12a.— Ditto of the male of S. caldaria. 
Figure 1 is enlarged about twenty diameters; the others are much more 


enlarged. 
\ 


Sciara caldaria nov. sp. 
The Greenhouse Sciara. 
(Ord. Diprera: Fam. Mycsropxiip#.) 


A communication from alady of Boise, Idaho (April 20, 1893), gives 
the following particulars of some “fungus gnats,” believed by her to 
have been injurious in her greenhouse: 


The fly, or flies more properly, for there are thousands of them in 
my greenhouse, congregate wherever there is the least leaf mold or 
manure (cow), no matter how old or well-rotted it may be. They lay 
their eggs in the soil or under the pots or boxes; they seem (some of 
them) to shed their wings, and produce a white worm which is very 
difficult to kill. I have fumigated the greenhouse twice a week, used 
lime and lime-water and kerosene emulsion in the soil —— not in a half- 
way manner, but thoroughly, and still they are just as bad again the 
next day. I tried dipping the pots in raw kerosene; the next morning 
on lifting the pots, the little wrigglers ran in all directions. They 
have done much damage, and I hope, for the benefit of others as well 
as myself, that you can give an idea of how to rid the house of them. 
I send to-day a phial with the flies. 


Not Known to be Injurious in Greenhouses. 


It has not, so far as known to me, been satisfactorily determined if 
the “ fungus gnats ” are the occasion of any positive injury in green- 
houses. We would be glad to learn from our correspondent the 
character of the damage which the insect of which she has written has 
caused her, and also the amount, and any other particulars that may 
add to our knowledge of its habits and life-history. 


General Features of the Fly. 


The mature insect is a small fly or midge, closely allied in classifica- 
tion, structure, and general appearance, to the destructive midges that 
infest our grain and clover crops. It is one-tenth of an inch in length, 
with a black head, and dark-brown body, rather large and finely haired, 
transparent wings showing brilliant gold and purple reflections, and 
having but few veins. The abdomen of the female is narrowed and 
quite prolonged posteriorly. It is active and restless in its movements, 

and its long legs serve their purpose in running and leaping. 
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Its Description, 


For the reasons stated for recognizing the manure Sciara as pre- 
viously undescribed, this also is accepted as new to science and its 
description herewith given : | 

SCIARA CALDARIA n. sp. Plate I.—The general features of the imago 
are much the same as in the manure gnat. It may be distinguished 
by the greater iridescence of the wings; by the light-brown coxe; 
and by the smooth polished scutum of the mesothorax. The propor- 
tionate width of the intermediate segments of the antenne to their 
length is as 2 to 5; form cylindrical,—figure 5. The two distal seg- 
ments of the palpi are about one-half as long as broad, and bear 
several long setze,— figure 7. The apical portion of the lateral valve of the 
female is nearly oval,—figure 10. The inner unsegmented appendages of the 
male widely divergent; the apical third thickened and setose,— figure12. The 
median organ beneath the dorsal plate arises from an undivided base,— 
figure 12a. The other characters, so far as observed, agree with those of the 
manure gnat. The material at hand was not sufficient to permit of a proper 
study of the characters afforded by the head. 

Length of body, 2.5 mm.; of wing, 3 mm. Described from eight males; 
two females. 


Does Sciara Shed Its Wings ? 


The statement made by the lady, that some of the flies in her 
greenkouse shed their wings, would be of so much interest from an 
entomological view that we would be glad to have it verified, if possi- 
ble, beyond question. It apparently finds some support in the fact 
that quite a number of the beautifully iridescent wings of the flies 
were found in the small quantity of the soil that was sent with the 
winged insects. I can not think of any end or purpose that could be 
served by such an unusual proceeding. Where wings are not needed, 
they are usually withheld. In some insects we have, in the same sex, 
both winged and wingless forms, and in others the female is wingless. 
In the genus “pidapus, belonging to the Mycetophilide, in which Sciara 
is included, the “ wings and halteres are wholly obsclete ” (Theobald), 
but Prof. Hopkins has recently described and figured a species in 
which “there are two forms of the males—one with short wings 
scarcely half the length of the body, and the other with wings as long 
or longer than the body.” Possibly some such wingless forms may 
have been seen in the Boise greenhouse. 

It is well known that among some of the ants, after the colony has 
taken its “ marriage flight” and a return to earth is made for founding 
new colonies, the wings of the females are torn off, either by them- 
selves or their companions. A sufficient reason for this would seem to 
be, that as the remainder of their lives is to be entirely devoted to 
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maternal cares and duties within their subterranean abodes, wings 
_ would no longer be needed and could only prove an incumbrance to 
them. 


‘ 

if 

f Phora agarici nov. sp. 

‘ The Mushroom Phora. 

t (Ord. Diprzra: Fam. Poorip 2.) 


The successful cultivation of mushrooms during the warmer portion 
of the year—-in May and thereafter through the summer months — 
even under the approved methods now quite generally adopted, is 
regarded as impracticable, owing to the attack and destruction of the 
plants by the larvee of small flies that tunnel the stalk and burrow in 
every direction through the pileus.* This difficulty has long been 
experienced by mushroom-growers, but no means have been discovered 
_ by which it may be surmounted. Many efforts have been made in 
different directions, but from the peculiar character of the mushroom 
and its extreme susceptibility to injury from all of the insecticidal 
preparations that have been experimented with, nothing satisfactory 
} has been accomplished, and further efforts seem hopeless. 

In a preceding page, several species of “ fungus gnats” (Mycetophi- 
lide) are named, which feed on mushrooms, but it is not believed that 

_ in this country, at least, any of those are chargeable with the annual 

_ arrest of mushroom culture in the month of April in this latitude, nor 

_ is it known that they are among those which infest, to a greater or less 

: extent, Agaricus campestris and many other wild forms during the 

_ summer months. 

A Serious Mushroom Pest. 

r 

‘ 


My attention at different times during preceding years has been called 
by Mr. William Falconer to the mushroom pest now being considered, 
as something quite different from the “ manure-fly,” and which, in our 
correspondence, he has designated as “the maggot.” Mr. Falconer 

informs me that it has been the common warm-weather pest of the 
_ mushroom-grower ever since mushrooms were first cultivated, but in 
all the literature of practical horticulture—our own and that of 
Europe — he has never been able to find any indication of its identity. 


* It is stated in works on gardening that in deep, dark cellars, mushrooms are not affected in 
this manner, and that they can be grown throughout the summer with perfect immunity from 
insect attack. But thisis not so. I never saw or knew of an artificially constructed mushroom 
cellar that was proof against “maggots.” In caves away in the bowels of the earth and com- 
pletely away from natural light, the immunity may possibly ba perfect, but of this I know 
othing through my own observation or experience. (Wm. Falconer.) 
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Diseased and Infested Mushrooms. 


Under date of May 3, 1889, Mr. Falconer sent for examination some 
“diseased mushrooms,” showing the “black-spot ” as brown markings 
on the surface of the caps which Dr. Farlow had pronounced the work 
of Anguillulide. Adhering to the mushrooms by their wings were 
numbers of the manure Sciara. Rather deep cavities had also been 
eaten into them by slugs. “But the chief reason,” he wrote, “ why I 
send you these, is to show you the crowning evil of mushroom culture, — 
namely the MAGGOTS. By cutting open the mushrooms you may 
see numerous worm-holes in some of them, both in the caps and stems, 
and no doubt can discover some of the maggots. They are tiny fel- 
lows with a white body and black head, measuring about one-fifth or — 
one-sixth of an inch long, looking to me not much unlike the club-root 
maggot in cabbage and cauliflower. ) 

The fly was not reared from this sending: possibly no larve were 
found in them, for no examples are contained in the State collection. 
This is a matter of regret, for if a conspicuous feature of the larva was 

s “black head” it would indicate a different species from that obtained — 
in a later year in the autumn.* 


Two Insects Infesting an Agaricus. 


On October 1, 1894, Mr. Falconer sent another package of infested 
mushrooms which he had gathered in fields: they were “ the new mush- 
room” of Gardening, viz, Agaricus subrufescens Peck, described in 
1893, and an highly esteemed edible species. They 
were swarming with larve, by which, in a brief time, 
they were completely riddled. A number of the 
larvee were preserved in alcohol for the State 
collection. q 

Although not observed at the time, there were two 
different larve feeding together in the mushrooms, for, 
after pupation, two distinct forms were found — one 

more than twice the size of the other, subelliptical in 

Figo oushtbomfeed, form, concave ventrally, dark brown in color, and 
meat with lateral and terminal spinose processes. The 
puparium is represented in a ventral view in figure 6. 


Description of the Phora. 

The small puparia disclosed a large number of the flies during the 
month of October — the length of time after pupation was not noted 
They are not referable to any described species so far as known to me, 


* Mr. Falconer has probably confounded the black-headed Sciara larve with these. 
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and are, therefore, assumed to be new, and the larva, puparium and 
imago described as follows: 


PHORA AGARICI n. sp. Plate II. Larva.— Figure 5. Body nearly cylindrical, 
composed of 11 segments; length, 3mm. Whitish,with two minute brown points 
on the ventral surface of the head. Undera high power the minute, 5-toothed, 
light-brown mandibles may be demonstrated and also the 3-jointed tubercle- 
like antennz on the lateral angles of the head. Dorsum convex; each seg- 
ment divided into two nearly equal subsegments; hind margin of last segment 
flattened and produced into ten processes; a median pair; the others equidis- 
tant and opposite; posterior six larger. Ventral surface flattened, margined 
laterally, and segments 2-9 on fore and hind border, segment 10 on fore border 
only, by transverse ridges. 

Puparium.— Figure 6. Light brown; suboval; ends obtusely pointed; length 
2.5 mm. Dorsal surface slightly convex; the last six nearly equal seg- 
ments, and lateral margin, distinct; on the anterior segment, which is about 
twice the size of the others, there are two slight subdorsal tubercles. Ventral 
surface very convex; segments and margin not well marked. 

Imago.— Figure 1. Body jet black; antennze fuscous; apical portion of 
halteres yellowish-white; apical portion of coxz, front and middle legs yellow- 
ish-brown; tarsi brownish; hind legs darker; palpi yellowish. Wings hyaline 
and with slight iridescence. 

Ocellar triangle defined by a suture which extends down the front. Three 
transverse rows of bristles occur on the front; six in the posterior row, consist- 
ing of a median pair and four lateral; middle composed of four nearly equidis- 
tant bristles; six equidistant in the anterior row; in front of the median pair of 
the anterior row there is a small pair; the two pairs point downward, though 
in some examples the larger pair point upward. Compound eyes bordered 
behind and below by a single row of bristles; small setze occur at the angles of 
the facets (figure 2). Antenne five-segmented; first short, irregular; second 
very large, subspherical; third and fourth small, elongated; fifth, basal portion 
slightly enlarged and equal to fourth; distal portion setaceous, much elongated, 
plumose (figure 2a). Labium yellowish-brown, usually retracted (figure 3). 
Terminal segment of palpi long, slightly capitate and bearing several apical 
bristles; basal segment short, obscurely divided into several subsegments. 

Dorsum of thorax thickly pubescent; several long bristles occur near base of 
wings. Wings hyaline; costal vein less than half the length of the wing; first 
heavy vein joining costa beyond middle between the humeral cross vein and 
the apex of the first branch of the second heavy vein; second heavy vein 
forked near apex; costal margin fringed with stout setze to tip of second heavy 
vein; first light vein curved at basal fourth and slightly at apical fourth Hal- 
' teres spatulate, basal portion segmented (figure 7). Several apical bristles on 
front and outer portion of cox; fore tibia unarmed; middle tibia with very 
long apical, posterior spine; hind tibia with one long anterior and several short 
apical, internal spines; anterior edge of middle and posterior edge of hind tibia 
fringed with a thick row of stout sete; internally and close to the hind margin 
of the posterior tibia there is a row of about nine stouter spines on the apica\ 
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three-fourths; tarsiof middle and hind legs bordered anteriorly and posteriorly 
by rows of stout spines. 

Abdomen broad at base, slightly depressed; apex obtusely pointed, 
invested with short, scattering setz. Terminal segment of female with 
a median process, laterally dilated at base and a pair of suboval appen- 
dages near the apex; width to length of median process as 1 to 4; lateral 
dilation nearly equal to length of median process; subapical appendage 
one-fourth the length of median process (figure 8). Terminal segment 
of male with an irregular, dorso-lateral plate, the ventral portion of which is 
prolonged. Two pairs of organs extend from the plate—an upper straight 
pair, bearing numerous long setz on the entire surface, and a lower pair, 
slightly curved ventrally and bearing several long, usually sharply curved 
sete at their tips. Below this armature there is a darker chitinous ring, 
within which are the essential organs. 

Length of body, 1.5 to 2 mm.; of wing, 2mm. Described from about 75 
specimens of both sexes, 

Close to the female of Phora setacea Ald. as described and figured in the 
Canadian Entomologist, xxiv, 1892, p. 144, fig. 2. This species may be sep- 
arated by the anterior row of frontal bristles being a nearly straight transverse 
one, while in setacea they are represented as obliquing posteriorly from the 
median line ; the anterior pair of proclivate bristles are also relatively smaller 
and more nearly in front of the other pair. The coxe of the female, as well 
as those of the male, have a number of large sub-apical bristles on the outer 
side, and the ‘‘ conical protuberance” on the hind side of the third coxa is 
about equally developed in both sexes; the fore and middle legs are darker 
than in P. setacea. 

None of the marked sexual features indicated by Mr. Aldrich, except those 
of the genitalia, have been observed in agarici. It is probable that the insect 
described as the male of setacea belongs to a distinct species from that of the 
female. 

Peculiar Wing-Pores in Phora. 


Mr. E. P. Felt, in his study of this insect in connection with its 
illustration, etc., has made some interesting observations upon the 
‘“‘ wing-pores ” which he has detected, and of which he has written as 
foliows: 


An additional character which may prove to be of specific value is found in 
the number and location of certain ‘‘ pores” or pore-like structures. The 
pores — four in number — occur in a slightly curved row along the middle line 
on the under side of the second heavy vein, where it anastomoses with the 
costal vein; a short stump extends beyond the anastomosis and inclines a little 
away from the costa. 

The pores are less than half their diameter apart, the last one being close to 
the apex of the stump (figure 10). Each consists of a depression surrounded 
by araised circular ring of chitine (figure 11). These pores must not be con- 
founded with the scars on the costal vein left when a bristle is removed; they 
appear to have no connection with either bristle or setee. Some twenty-five speci- 
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mens of Phora agarici were examined, In many cases the two wings were 
compared; in every case where the tip of the second heavy vein was apparent, 
these structures were found constant in number and position. It requires a 
mounted preparation and a one-fourth objective to bring them out clearly. 
Though occurring on the under side of the wing, in this species the veins are 
sufficiently transparent so that the pores may be seen from the upper side. 


Subsequent study has shown that similar pores occur in the genus Sciara, 


They are found along the rudimentary sub- 
iJ ei Ie? Re eae 


costal vein and are much smaller than in a 6 0 OS Fone 55 
Phora. In 8S. coprophila there are 10 pores Paar ry TS 


along this vein -—an outer group of three, of el ace 
which the antepenult is on the inner margin b Bein ie Pee 

of the vein; the inner seven are nearly he 
equidistant (figure 7a). In S. caldaria there Fie. 7.—Diagram showing pores in 
are but seven pores-—an outer group of a ed gl eee eee 
three, with the antepenult as in S. coprophila; costa; r, fore margin of radius. 


the inner four equidistant (figure 7b), 


—_— 


Reference may be made, in connection with the above, to a paper 
published in 1889 in the Zransactions of the Royal Society of South 
Africa, by the late Ezra P. Crawford, entitled “ Notes on Certain 
Pores in the Veins of Some Diptera,” and illustrated by several fig- 
ures. Mr. Crawford found them to “ number from five to eight, when 
present, and their number and position are constant in each species.” 

It is thought that they may be homologous with what Jurine, in 
Nouv. Meth. Class. Hymenop. et Dipt., 1807, named “bull,” as 
observed by him on the wings of certain Hymenoptera. 


Infestation of Mushrooms by Phora. 


Mr. Falconer has kindly sent, in response to request, the following 
observations on the occurrence of the Phora larve: “They make their 
appearance in early April, but do not increase to such an extent as to 
completely ruin the crop until the end of April or the first part of May. 
In outdoor mushrooms they are to be found from May into October. 
From August onward they are more numerous in wild mushrooms than 
at any time in cultivated ones, and they are apparently larger [but 
slightly so, judging from indication given of comparative sizes], but 
this may possibly be accounted for by a better food supply. In some 


Nors.— The following information relating to Phora infestation of mushrooms has been kindly 
communicated to me by Mr. Howard, of the Division of Entomology, at Washington, in reply to 
aninquiry made: ‘‘ We have reared Phora minuta in considerable numbers from mushrooms 
received from Geo. Balderston, Colora, Md.: and in Europe, Mr. Coquillett informs me, Scholtz 
hisreared Phora lutea Meig. and Phora flava Fall. from an agaricus (Schiner, Fauna Austriaca 
Diptera, II, 1864, p. 343). Leon Dufour reared P. nigra Meig. from Agaricus prunulus Fries 
C c., 345), and Letzner reared P. pwmila Meig. from an agaricus (1. e., 345). Phora bovista 
Gimmerth. was bred from Lycoperdon bovista (\. c., 346). 


a. 
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years and in some localities they are conspicuously more numerous than 
in others. In gathering a quart of field mushrooms several specimens 
may be entirely free from any sign of attack, and in others only a few 
newly-hatched larve are at work. Then, again, one may meet with 
particularly large mushrooms a day or two past their prime which are 
tunneled like a sponge and are living masses of maggots.” 


Remedies. 

In consideration of the fruitless and long-continued efforts made by 
mushroom-growers to find an antidote against this insect, and a seem- 
ing general conviction that the culture must cease at the advent of 
warm weather, it may not be worth while to make suggestions for 
further experimentation. Still, much would be gained if the period of 
culture could be extended by a month or two. If an insecticide is to 
be sought, it might naturally be looked for among the vegetable ones. 
Of these, pyrethrum is certainly one of the most efficient, and the 
Diptera are known to be particularly sensitive to its influence. The 
pure, fresh, dry powder blown in the atmosphere with a powder- 
bellows, or made up into slightly dampened cones for slow burning, 
would unquestionably kill nearly all, if not all, of the ever-active, 
leaping and running flies in the apartmect. If their eggs have not 
been previously deposited, their further propagation would be pre- 
vented. There seems no reason why a newly-made solution of the 
powder (largely soluble in water), liberally sprinkled over the soil, 
should fail to kill the young larve at the moderate depth in the bed 
at which they occur before entering into the base of the stalk, and at 
the same time be harmless to the plants. 


Some Literature of Phora 


LATREILLE: Hist. Nat. des Crust.-Ins., xii, 1804 (genus founded). 

Macguart: Hist. Nat. Ins.— Dipt., ii, 1835, pp. 625-631, pl. 24, figs. 1-4 (80 
French species characterized). 

WESTWooD: Introduc. Classif. Ins., ii, 1840, pp. 574, 575 (habits), f. 182, 12, 13 
(larva and imago). 

Lorw: Mon. Dipt. N. Amer., Pt. I, 1862, p. 4 (antennal structure), p. 47 
(family characters). 

PACKARD: in Amer. Nat., ii, 1868, pp. 196, 197, pl. 4, figs. 1, 2, 3 (P. incrassata 
parasitic in larva of honey-bee in England); the same, in Cotton 
Insects, 1879, p. 209; Guide Stud. Ins., 1869, p. 127 (parasite of hive- 
bee), p. 416 (figures of P. incrassata as cause of ‘‘ foul brood’’); the 
same, in Entomol. Begin., 1888, p. 126, f. 146; in Amer. Nat., v, 1871, 
p. 745, f. 123 (of cave Phora). 

Scupp.-Bura@.: in Proc. Bost. Soc. Nat. Hist., xiii, 1870, p. 283, f. 17 of plate 
(asymmetrical genitalia of P. microcephala). 
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GLOVER: MS. Notes Journ.— Dipt., 1874, pl. 6, figs. 19, 20 (P. incrassata 

imago), pl. 7, f. 87 (larva of P. dauci), pl. 9, f. 20 (Phora imago from 
Mammoth cave), pp. 39, 40 (reference to seven species). 

OsTEN SACKEN: Cat. Dipt. N. A., 1878, p. 212 (eight N. A. species listed); in 
Amer. Entomol., iii, 1880, p. 277 (is Phora parasitic?); the same, in 
4th Rept. U. S. Entomolog. Commis., 1885, p. 117. 

Comstock: Cotton Ins., 1879, pp. 208-211, fig. 49 (P. aletie in larva, pupa, 
and imago described and figured); Man. Stud. Ins., 1895, p. 475 
(characters of Phoride), 

HUBBARD: in Amer. Entomol., iii, 1880, p. 389 (Phora in the Mammoth cave), pp. 
82, 83 (larva of same described, figured, and compared), p. 228 (P. aletice 
a scavenger, not a parasite); the same, in 4th Rept. U. S. Entomolog. 
Commis., 1885, p. 116 (parasitized by a Chalcid); in id., Notes [112], 
from Amer. Entomol., p. 228. 

RILEY: in Amer. Entomol., iii, 1880, p. 277 (P. aletice not parasitic), p. 293 (a 
Chalcid parasite) ; in Amer. Nat., xvi, 1882, p. 747 (habits of P. aletice); 
in 4th Rept. U. 8S. Entomolog. Commis., 1885, pp. 108, 116, 117 (not 
parasitic). 

BUGNION: in Psyche, iii, 1881, p. 212 (Phora parasitic on Lina tremulc). 


ScHwarz: in 4th Rept. U. S. Entomolog. Commis., 1885, pp. 117-119 


(P. aletice not parasitic). 


_ SCUDDER: in Bull. U. S. Geolog. Surv., No. 31, 1886, p. €6 (eleven amber 


species recorded by Loew). 


BETAUNE: in 16th Rept. Ent. Soc. Ont., 1886, p. 30 (foul brood due to Phora). 


WILLISTON: Synop. Fam.-Gen. N. A. Dipt., 1888, p. 64. 


: _ BRUNETTI: in Entomol. Month. Mag., xxv, 1889, p. 282 (P. rufipes a quite 


general feeder). 


NEWSTEAD: in Entomol. Month. Mag., xxvii, 1891, p. 41 (P. rufipes in nests of 


Vespa Germanica). 


_ Ritey-Howaprp: in Insect Life, 1892, v, p. 5 (Phora sp., reference). 
_ ALDRICH: in Canad. Entomol., xxiv, 1892, pp. 142-146, 5 figs. (new western 


species of Phora); in Bull. 30S. Dak. Agr. Coll. Expt. Stat., 1892, p. 7. 
COQUILLET: in Canad. Entomol., xxvii, 1895, pp. 103-107 (synopsis of the 
genus). 


ee le Parasites Articulés, 1895, p. 471 (Phora aterrimain buried human 
odies. 


EXPLANATION OF PLATE II, 
Phora agarici. 
Mushroom Phora. 


1.—Female. The terminal segments are retracted within the body and 
the base of the abdomen is shrunken (x 20). 

2.— Dorsal aspect of head; a, antenna. 

ig.. 3.— Labium and appendages from behind. 

i. Palpus, dorsal aspect. 

«.— Ventral aspect of larva (x 8). 

6.— Dorsal aspect of pupa (x 8). 

ig. 7.— Halter. 
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Fig. 8.— Dorsal aspect of the terminal segment of the female: s, subapical 
appendage. 


Fig. 9.—Lateral aspect of a portion of the terminal segment of the male: 
d, dorso-lateral plate; w, upper, J, lower organ. 
Fig. 10.— Portion of wing showing location of “pores” at the tip of the 
second heavy vein; its branch and a portion of costa also shown. 
Fig. 11.— A ‘‘ pore.” 
All figures greatly enlarged, except where otherwise stated. 


Agrilus ruficollis (Fabr.). 
The Gouty-Gall Beetle. 
(Ord. CoLzorrzra: Fam. Burrestip#.) 


A severe attack of this insect — known by the name above given 
from the peculiar ihihae e in the cane that its larva produces, and also 
ie as the “red-necked Agrilus,” from its 
copper-colored thorax contrasting with 
the brownish-black wing-covers — was 
reported by Mr. E. Winne, of Delmar, 
Albany county, N. Y., in the early part 
of May. He was growing raspberries 
extensively, and the injuries of this 
Ee le IT Niel Sa eae PRG: insect threatened the destruction of the 
RUFICOLIS: c, the beetle; 6. the larva; crop — 50 large a proportion of the 
a, terminal horns of the larva — all 4 a F 5 
enlarged. canes being infested with it. A number 
of the canes were brought to me, in which the pup were found at 
the time. Several of the beetles subsequently emerged, but they were 
dead when discovered some weeks thereafter. 
A serious attack of the same insect was also brought to my notice in 
April by Mr. M. Brooks, of Athens, N. Y. 


Remedy. 

These gentlemen were informed that the injury from this insect 
could be, to a large extent, if not entirely, arrested, by cutting off all 
the canes below the “ gouty-gall” produced by the burrowing of the 
larva in the wood, and burning them, in the early spring before the 
beetle could mature and escape and deposit eggs for the continuance of 
the attack. 


Operations of the Insect. 


According to Walsh-Riley, the beetle makes its appearance early in 
the summer, but sometimes as late as the fore part of July, and deposits 
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its eggs shortly thereafter. Prof. Webster states that in a serious 
attack observed and studied by him of the insect on the dewberry 
(Rubus Canadensis) in Southern Ohio, where the culture of this berry 
had developed into an important industry, it was learned that the 
beetles appeared about the middle of May and remained until the last 
of June or about the time of the ripening of the first berries.* 

Dr. J. B. Smith, who represents it as a chief pest of the blackberry 
in New Jersey, gives for the time of the emergence of the beetle from 
May 20 to July 19. He is of the opinion that the egg is not inserted 
in the tissue of the cane as generally stated, but is simply laid at the 
base of the leaf-stalk or in the bud. See the interesting account 
by him of the peculiar burrowing operations of the larva as given in 
Insect Life, iv, 1891, p. 28. 

Notwithstanding occasional instances of such extensive infestation as 
above noticed, the beetle seldom falls into the hands of collectors in 
New York. The only examples (2) taken by me were captured in 
Schoharie, N. Y., over thirty years ago, probably in my garden. 

This insect has been previously noticed in my sixth report, pp. 123- 
125, where its transformations are briefly given, the gall that it pro- 
duces figured and some literature cited where fuller details may be 
found. 


Its Distribution. 

Dr. Horn, accompanying his detailed description of the beetle in 
* The Species of Agrilus of Boreal America,”+ has given the following 
as its distribution: From Canada and the New England States south- 
ward to Virginia and westward to Missouri. 


Respecting Agrilus anxius. 


The Agrilus torpidus Lec., mentioned in my fifth report as taken in 
large number from cut poplars at Elk Lake, Essex county, N. Y., in 
the latter part of August, 1883, had been described by Gory in ?1835 
as Agrilus anxius: torpidus, therefore, becomes a synonym. Its range 
is said to be from Massachusetts and New Hampshire westward to Col- 
orado. Mr. G. C. Davis has found it producing galls in branches of 
the willow (Salix discolor) in Michigan. The gall is an oval swelling, 
from which an oval gallery is bored downward, sometimes in the pith, 
but oftener through the wood, opening outwardly an inch and a half 
below the gall (Jnsect Life, iv, 1891, p. 66). 


* Bulletin 58 Ohio Agricultural Experiment Station, December 1894, pp. 29, 30. 
t Transactions of the American Entomological Society, xviii, 1691, pp. 277-336. 
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Anomala lucicola (Fabr.). 
The Light-loving Grapevine Beetle. 


(Ord. CoLkorrERA: Fam. ScaraBazip.) 


FABRICIUS: Supp. Ent. Syst., 1793, p. 182, no. 61-5, Melolontha mcerens; no. 
65-7, M. lucicola; no. 66-7, M. atrata; Syst. Eleuth., ii, 1801, p. 174, 
no. 82, moerens; no. 85, lucicolz; no. 86, atrata. 

MELSHEIMER: in Proc. Acad. Nat. Sci. Phila., ii, 1846, p. 141 (described as A. 
pinicola). 

FITCH: in Count. Gent., xiv, 1859, p. 171 (descriptions of varieties); 3d Rept. 
Ins. N. Y., 1859, p. 85 (mention); 4th Rept. do., 1859, p. 61 (as A. pin- 
icola feeding on pine). 

HARRIS: Ins. Inj. Veg., 1862, p. 34 (description, on grapevine). 

GLOVER: in Rept. Commis. Pat. for 1861, 1862, p. 602, figs. 39, 40 (features of 
larva and imago); in Rept. Commis. Agricul. for 1868, 1869, p. 88, 

y fig. 74 (mention). 

WALSH: in Pract. Entomol., i, 1866, p. 101 (mention, on grape). 

KIRKPATRICK: in Ohio Farmer, Jan. 11, 1868 (injury to grape). 

LE Baron: Ist Rept. Ins. IIl., 1871, pp. 54-56 (injury to grape); 4th Rept. do., 
1874, p. 89 (mention). 

THOMAS: 6th Kept. Ins. Ill., 1877, pp. 105, 106 (description and habits). 

SAUNDERS: Ins. Inj. Fruits, 1883, p. 284, fig. 294 (features, habits, remedies). 

Horn: in Trans. Amer. Ent. Soc., xi, 1884, pp. 162-3 (description). 

LINTNER: in Count. Gent., liii, 1888, p. 565 (features, injuries, remedies); se 
Rept. Ins. N. Y., 1889, p. 305 (abstract of prec.). 

HAMILTON: in Insect Trey iv, 1891, p. 132 (pinicola—lucicola). 

SMITH: in Insect Life, v, 1892, p. 95 (larval development). 

WICKHAM: in Canad. Entomol., xxvi, 1894, p. 260 (in Canada: diagnostic 
characters). 

ComsTocKs: Man. Study Ins., 1895, p. 562 (brief notice). 

CHITTENDEN: in Insect Life, vii, 1895, p. 336 (mention). 


Several examples of this little Scarabeid, Anomala lucicola, were 
received from Highstown, N. J., on July 13th, taken ie grapevines 
on which they were feeding voraciously. 

Exception has been taken to the specific name, meaning light-loving, 
given it nearly a century ago, for although the beetle, like some of the 
flower beetles, may love to spread its wings in the sunlight, yet its 
feeding is believed to be done mainly under cover of darkness. 


General Features of the Beetle. 
It resembles in form the well-known June-bug, Lach osterna fusca, 
to which it is nearly related, but is of a considerably smaller size, 
measuring only from three-tenths to four-tenths of an inch in length. 
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Dr. Fitch, in his Zhird Report on the Insects of New York, has 
described it as “ pale, dull yellow, with the thorax black, except on each 
side and on the middle of its hind edge; the hind part 
of the head, the scutel and under side of the body 
being also black, with the abdomen brown or sometimes 
dull yellowish.” 

The great range in variation in color of the individuals F's. 9 — The light- 


aes g grapevine 
j } +] it. je] 11) eetle, ANOMALA 
of this species ascribed to it, is in all probability largely peso PO 
sexual. Two males of the examples received were in  @love-.) 

entire accord with the description ef Dr. Fitch above given. 


The remaining seven were females, and had the thorax yellow 


and concolorous with the elytra, except a small black spot on each 
side in front (as has also the male in its yellow margin), and 
another black spot centrally and more or less distinct, near its hind 
margin. The wing-covers are narrowly margined with black or brown. 
The abdomen beneath is yellow. 


Description. 


A;a further ail to ideatification when detected feeding upon the 
foliage of the grape, the following is copied from Dr. Horn’s “ Notes 
on the Species of Anomala Inhabiting the United States,” doc. cét., pp. 
157-164. 

Form oval, robust; color variable from entirely yellow to entirely 
black; head moderately densely punctured; clypeus transverse; sides 
very little divergent, angles rounded, margin in front narrowly reflexed, 
thorax convex; sides regularly arcuate, gradually narrowed to the 
point, basal marginal line obliterated, surface rather coarsely but not 
densely punctured ; elytra with moderately deep striz of rather coarse, 
closely-placed punctures, the intervals nearly equally convex ; pygid- 
ium sparsely punctured ; body beneath coarsely but sparsely punc- 
tured; the pectus very slightly hairy. Length, .35-.40 inch; 
9-10 mm. 

The front claw of the anterior and middle tarsi is deeply cleft at tip, 
the two portions nearly equal. 


Habits and Destructiveness of the Beetle. 


The beetle is noted for its fondness for the foliage of the grape. 
Dr. LeBaron, in his First Report on the Insects of Iliinois, has 
recorded their destructiveness and habits, particularly that of their 
peculiar flights. They were noticed at about sunset on an evening 
during the latter part of June, flying close to the ground in a zig-zag 
e+ 52 


i 
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manner, as if they were hunting for something, and were in such num- 
bers as to sound like a swarm of bees. Later in the evening they were 
seen to have settled on some grapevines. If the vines were shaken 
they would drop readily and “play possum” for a few minutes, and 
then fly up and commence feeding again. The following morning 
not a beetle was found on the leaves, but they had eaten one-half of 
the foliage from two hundred and fifty vines. In searching for them, 
large numbers were found on the ground under the vines. 

Of several vineyards attacked at the same time, only a particular 
variety, known as Norton’s Virginia, was eaten. Their feeding seemed 
to be confined to the night-time, notwithstanding their specific name 
of lucicola. 


Reported Feeding on Pine. 


With a single exception all writers on this insect in giving its 
observed feeding, have reported it on the grape. Dr. Melsheimer has 
described as A. pin’cola, beetles “very abundant in Pennsylvania, in 
July, on the Red or Pitch Pine.” Dr. Fitch, loc. cit., mentions the 
same as “feeding on the leaves of pine in June and July,” but prob- 
ably from no knowledge of his own, as he only knew it in specimens 
received from the south (? Pennsylvania). Dr. Horn and Dr. Hamil- 
ton agree in their reference of Melxheimer’s A. pinicola to A. lucicola. 


Remedy. 


When the beetles are not very abundant on the grapevines, their 
feeding may be largely prevented by dusting the foliage with air-slaked 
lime, but probably the best method of protection would be jarring 
them from the foliage on cloths stretched on a frame or spread on the. 
ground beneath, and quickly turning them into a vessel of water and 
kerosene. 


Distribution. 


The insect is pretty generally distributed over the Northern, Middle, 
and Eastern States, but does not frequently make its appearance in 
destructive numbers. For this reason it has not been given special 
study, and but little seems to be known of its life-history. 

From the Fabrician references and synonymy as above given, it 
would seem that in strict obedience to the rules of priority this insect 
should be known as Anomala moerens, as in each of the works cited, 
while the three names appear upon the same page, mcrens precedes 
the other two. 
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Anomala marginata (Fabr.). 
The Margined Anomala. 


(Ord. CottopreRaA: Fam, Scarap zip” ) 


FaABRIcIus: Ent. Syst. em., i; pars ii, 1792, p. 164 no. 40 (as Melolontha). 

Horn; in Trans. Amer. Ent. Soc., xi, 1884, pp. 163-164 (description). 

BURMEISTER: Handb. Entomol., iv, i, 1894, p. 266. 

Munson: in Insect Life, i, 1889, p. 220 (operations in Louisiana). 

RILEY-HowaprpD: in Insect Life, i, 1889, p. 220; in id,, v, 1892, p. 45 (identifica- 
tion and remedy). 

Hoyt: in Insect Life, v, 1892, pp. 48-45; in Count. Gent., lviii, 1898, p. 523 
(abundance and injuries in North Carolina). 

LINTNER: in Count. Gent., lviii, 1893, p. 523 (distribution, injuries, remedies). 


A more destructive species of Anomadla than the one noticed in the 
preceding pages is A. marginata, if we may judge from the prolonged 
wail of utter hopelessness from a North Carolina correspondent of the 
Country Gentleman, following a fruitless contest with a horde of the 
beetles, apparently as irresistible as the rose-bug in New Jersey vine- 
yards. Listen to his cry: 


And now we have the Anomala marginata. ‘'This is the too modest 
name of a bug, a species of May-beetle, which for “ pure cussedness ” 
can give the rose-bug points and come out ahead. It resembles the 
May-bug, is about half the size and in color is metallic bluish-green. 
This creature appeared for the first time last summer in this section 
just as the rose-bug was leaving, and promptly began devouring every- 
thing that the other hadn’t time to eat. While blessed with the 
appetite of the rose-bug and the elephant combined, it is not so formal 
as the former, but brings all its luggage along and remains with us 
until fall. While the rose-bug has slighted us this summer, the A. M. 
has come again in millions. It began eating its breakfast about six 
days ago and hasn’t knocked off yet to get ready for lunch. Some of 
my vines are already quite defoliated. I have found them to some 
extent on blackberry, raspberry, and rose bushes, but its preference is 
the grapevine. 

I tried hand-picking and shaking them into a vessel with water and 
kerosene. I had three men working ina plat of thirteen hundred Cynthi- 
ana vines for an entire day. In this way they destroyed gallons of them. 
The next morning they were there in unbroken ranks, not a vacancy 
visible. I then tried spraying with London purple, a pound to one hun- 
dred and fifty gallons of water. If this treatment has caused them 
any unpleasantness I have yet to discover the fact. One might as 
well try to convince the Sabbatarians that there are other people in 
the world who have rights. 

If any of your readers having vineyards have been troubled by 
these pests and have succeeded in getting rid of them I would like to 
learn their methods. Kerosene emulsion might act as a deterrent, but 
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I fear that it would spoil the grapes for wine-making. In the mean- 
time, my emotions are too great for utterance. I think that Job makes 
no mention of ever having contended with the Anomala marginata. I 
would he were here. His opinions expressed in choice Chaldaic might 
possibly fit the case and give me some relief. J. mh. ae 


A Southern Species. 


Fortunately, Anomala marginata rarely occurs in such overwhelm- 
ing numbers as recorded in the above communication, and then only in 
the Southern States. It has an extensive distribution from Texas 
eastward and northward into Tennessee. It has not, so as far as known 
to me, been taken in the State of New York, although Dr. Hamilton 
reports it as occasionally seen in southwestern Pennsylvania, and Dr. 
J. B. Smith, the same in New Jersey, but occurring over most of the 
State. It is markedly a southern species, as is, indeed, the genus, for 
of the twelve contained species, only four pertain to the Middle States. 


Little Recorded of its Habits. 


Very little has been written of this insect,—its habits having re- 
ceived but little attention. The only notices of its injuries found in 
the many volumes consulted, are these: in Jnsect 
Life, i, 1888, p. 220, a gentleman writing from Deni- 
son, Texas, who had received specimens from Louisi- 
ana, states that they come in June and July, and are 
ravenous feeders on the leaves of the grape, com- 

pletely skeletonizing them, and also eating out the 
Fic 10.—The margined : : 
Anomala, Axoma.a YOUNg buds and tips of the shoots. When disturbed, 
MARGINATA, natural 


size. (Original.) | they drop to the ground and remain motionless for 
some time, unlike another species associated with them (4. minuta), 


which at once runs to cover. 

Another notice is in Jnsect Life, v, 1892, from the gentleman whose 
communication to the Country Gentleman has been given herewith. 
The additional facts mentioned in this later letter are these: It had 
been noticed in former seasons, but only in isolated examples. In ad- 
dition to the grape, it had also attacked the foliage of apple and plum— 
not the pear. The beetles drop to the ground the moment a leaf is 
touched. 

Description. 


The beetle is described as follows, by Dr. Horn: 


Oval, robust, pale rufescent, disc of thorax and head darker; surface 
with zeneous lustre; head densely punctured; clypeus short, broader 
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at base, margin narrowly reflexed; thorax narrower in front; sides 
arcuate, base not margined, color brownish, 
broadly margined at the sides with testaceous ; 
surface coarsely but sparsely punctured; elytra 
rather deeply striate, with coarse, closely-placed 
punctures, the second stria composed of a double 
row of punctures, intervals equally convex ; | 
pygidium densely rugulose and pubescent; body ! 
beneath sparsely punctured, pectus slightly hairy. \ 
Length, .44-.60 inch; 11-15 mm. at 

The front claws of the anterior and middle yg 11._ miaale tarsus and 
tarsi are cleft at tip, the two portions nearly equal. clawsof Axow ‘Orisinal) 
{The middle tarsus is shown in fig. 11. ] Piva? eget 


Remedies. 


The strong instinct of the beetle, above mentioned, to remain mo- 
tionless for some time, or to “ counterfeit death,” as generally phrased, 
would indicate as the best method of reducing their excessive abtn- 
dance, that of shaking them on clothe, as recommended for A. Jucicola. 
For securing them as they drop, one of the different forms of “ collect- 
ors” described and figured by Dr. J. B. Smith in his Bulletin on the 
Rose-Bug (No. 82 of the New Jersey Agricultural Experiment Sta- 
tion), would prove convenient and effective, and decidedly preferable 
to attempting to gather them into a vessel of water and kerosene. 

Dr. Riley has recommended for the attack of this grapevine pest, 
spraying the vines, upon their appearance, with Paris green and water, 
at any time before the grapes begin to ripen. Astrong kerosene emul- 
sion should also kill the beetles, and if used in June or July, it is hardly 
possible that it could remain to affect the grapes when converted into 
wine. 

Other Grapevine Anomalas. 
In addition to the two species named, at least three others are known 


to feed upon grape foliage, viz., A. undulata Mels., A. minuta Burm., 
and A. binotata Gyll. 


Diabrotica vittata (Fabr.). 
The Striped Cucumber Beetle. 


A correspondent has sent the following statement of a supposed 
protection afforded by a black walnut tree from the attack of the 
striped cucumber beetle, Diabrotica vittata (Fabr.’: 


My apple orchard j ins my garden on the north side and my yard on 
the east side. Just inside the yard at the junction of these two fences 
is a black walnut tree, shading that northeast corner of the garden. In 
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this, as far as the walnut shade goes, I can raise all the cucumber and 
canteloupe plants that I choose to plant, but as soon as I get out of 
reach of this walnut tree — in one good hour of sunshine they are eaten 
so suddenly that I almost feel like saying they are swallowed whole by 
the bugs. All of these plants that I have raised of late have been 
grown in this corner until old enough to withstand the bugs (just ready 
to vine), when they are taken up on a large shovel and carried to the 
places prepared for them. I might think that it was the shade on the 
east side, but that this walnut tree is a volunteer that came up quite 
near one of the largest apple trees that I ever saw, which shaded the 
same ground. This is now old and dying out while the walnut tree 
takes its place. As the walnut gets larger my plant-bed, to the same 
extent, is extended in area. 


See a brief notein the Fifth Report on the Insects of New York, 1889, 
p. 159, entitled — Beans for repelling the Striped Cucumber Beetle. 
There are many statements in agricultural journals of the supposed 
effects of various plants in repelling insect attacks, but they all need 
verification before they can be accepted. 


Dibolia borealis Chev. 
A Plantain-Leaf Miner. 
(Ord. CoLE prERA: Fam. CHRYSOMELID 2.) 


Dibolia borealis CHEVROLAT: Guer. Icon. Régne Anim., 1845, pl. 49 bis., f. 12. 
Dibolia crea MELSHEIMER: in Proc. Acad. Nat. Sci. Phila., iii, 1847, p. 167. 

Dibolia crea Melsh. HENSHAW: List Coleop. N. Amer,, 1885, p. 118, no. 7057. 
Dibolia borealis Chev. HENSHAW: 38d Supp. List Coleop. Amer., 1895, p. 29. 


Plantain leaves (Plantago major) containing larve mining them, 
were received, through favor of Mr. C. L. Shear, of Alcove, N. Y., on 


June 22d. They were placed ina box where they were overlooked © 


until in the autumn, when two small beetles, dead, were found in the 
box. They were identified by Dr. John Hamilton as Dibolia crea 
Mels., now Dibolia borealis Chev. 

Dr. Hamilton did not know of the mining habits of the larva, but 
was familiar with the beetle in its abundant occurrence on plantain 
leaves, at Allegheny, and elsewhere. He called my attention to the 
following note by S. H. Scudder, in Pscyhe, ii, 1878, p. 154: 


Prof. F. H. Storer, of the Bussey Institution, Jamaica Plain, Mass., 
writes me that in the latter part of May, 1876, it was next to impos- 
sible to discover a single leaf of plantain (Plantago) that was not com- 
pletely riddled by beetles (Dibolia wrea Melsh.). Scveral thousand 
plants from all sorts of situations had passed through his hands, and 
the only perfect ones that he could find were from particularly cold, 
sunless places on the north side of buildings. 


— 


—— 
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Habits, Etc., of the Insect. 


Prof. P. H. Rolfs has given the following accountin Entomological 
News, ii, 1891, p. 13, of the habits and pupation of this insect: 


The habits of this little beetle appear to be familiar, but the follow- 
ing notes on its period of development may be of interest: The larve 
were found abundantly on plantain (Plantago major) at La Claire, 
Iowa, about August 1, 1890. They make an opening in the epidermis of 
the leaf which they enter, gradually eating their way. Sometimes a larva 
makes a tunnel, then goes back and starts a branch to it. If the leaf 
becomes too dry some will leave and enter a fresh one, but in ordinary 
cases they remain in their leaf until they are ready to pupate. When 
full-grown they are about three-fourths mm. in length. The period of 
pupation is fourteen days. Up to the twelfth day the pupa is yellow; 
on that day a slight coloring of the eyes is noticed, the following day 
the tarsi become black, and the fourteenth day the beetle appears, 
becomes entirely black and begins to move about. Eight beetles lived 
five days without food; after plantain leaves were introduced they ate 
freely. 


A Miner in Turnip Leaves. 


Prof. Comstock has noticed this insect in his Report as Entomologist 
of the U. S. Department of Agriculture for the year 1879. Early in 
March of that year, turnip leaves being mined by a larva were 
received from Atlanta, Ga. ‘‘The larvze were found burrowing into 
the leaf-stems as well as into the turnip itself, the eggs having evi- 


- dently been deposited near the base of the leaves. It was at first 


thought that these might be the larve of the turnip-flea beetle, as they 
bore a resemblance to them, but rearing to the perfect state showed 
them to belong to a closely allied species, Dibolia wrea.” The larva 
not having been previously described, Prof. Comstock accompanies the 
above notice of its feeding habits with its description (page 248 of the 
Report of the Department of Agriculture for 1879). 


The Beetle Abroad. 


Prof. Herbert Osborn has taken the beetle, in several examples, 
in sweeping the grass of a lawn in Washington, D.C. (Insect Life, 
vi, 1891, p. 198.) 

Of the life-history of this insect little has been recorded. Mr. E. A. 
Schwarz, of the Entomological Division at Washington, in writing 
from Vicksburg, Miss., on January 28th, incidentally mentions his 
having seen during the few preceding warm days Diabolia wrea com- 
monly flying about or sitting on fence posts, etc., but had not found it 
in its winter quarters. 
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Description of the Beetle. 

A description of the beetle by Dr. Horn may be found in his 
“Synopsis of the Halticini of Boreal America” in the Transactions of 
the American E:tomological Society, xvi, 1889, at page 307. It is 
“oval, slightly oblong, convex, piceous, surface distinctly bronzed, 
either zneous, slightly cupreous, or bluish. Head shining, indis- 
tinctly punctate. Thorax * * * closely punctate with coarse and 
fine punctures intermixed. Elytra * * * disc convex, with striz 
of coarse punctures which are rather closely placed, some of the 
strie rather irregular. Body beneath piceous.s * * * Length, 
12 inch.; 3 mm.” 

Its Distribution. 

Widely distributed over the entire eastern United States and 
Canada. It has also been received from Nevada. It has also been 
reported as occurring in Mexico, but it may have been confounded 
with D. ovata Lec.— believed to be a distinct species, although 
referred by Crotch as a variety of borealis, 


Otiorhynchus ovatus (Linn.). 
The Ovate Snout- Beetle. 


(Order CoLzopTERA: Family Or1oRHYNCHID 2.) 


LINNZUS: Syst. Nat., i, Pars ii, 1767, p. 615, 69 (original description as Cur- 
culio ovatus). 

OLIVIER: Entomologie, v, 1807, p. 378, pl. 31, f. 473. 

LABOULBENE: in Ann. Soc. Ent. France, iii, 1853, i, Bull. 48 (larval notes). 

LECONTE-HoRN: Rhyn. N. Am.; in Proc. Amer. Philosoph. Soc., xv, 1876, p. 
61 (description as ligneus). 

WEED: in Rept. Mich. St. Bd. Agr. for 1883, pp. 425-429 (life-history, as lig- © 
neus; in Cook’s Notes on Injur. Ins.— Ent. Lab. Mich. Agr. Coll. 
[1884], pp. 6-10, figs. 7-9 (general notice, as ligneus); in 14th Rept. 
Hort. Soc. Mich. for 1884, 1885, pp. 84-88, figs. 7-9 (natural history, 
description, food, enemies, remedies; as ligneus). 

—— in Psyche, iv, 1884, p. 233 (injurious to strawberries, as ligneus). 

LINTNER: in Can. Ent., xvi, 1884, p. 182 (infesting a house, as ligneuws); the 
same in 15th Ann. Rept. Ent. Soc. Ont., 1885, p. 13; the same in 
detail, 2nd Rept. Ins. N. Y., 1885, pp. 51-52; 3rd Rept. do., 1887, p. 
141 (from beneath carpets); 4th do., 1888, p. 141 (in dwellings, as lig- 
neus); 6th do., 1890, pp. 107, 118, 189 (in dwellings and on strawberries; 
mention); in New Eng. Farmer, June 4, 1890, p. 1 (on strawberries); 
7th Rept. Ins. N. Y., 1891, pp. 321, 360 (in dwellings and on straw- 
berries; mention); 9th do., for 1892, 1893, pp. 297, 422, 463 (infesting 
dwellings; mention). 
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_ HEnNsHAw: List Coleopt. N. Am., 1885, p. 134, no. 1882 (ovatus Linn., lig- 
a neus Lec., erroneous identification). 
_ HAmMILTon: in Trans. Am. Ent. Soc., xvi, 1889, p.:153 (distribution); id., xxi, 
1894, p. 402 (introduction and distribution). 
_ TOWNSEND: in Psyche, v, 1889, p. 234 (in Michigan). 

ScHWARZ: in Insect Life, iii, 1892, p. 37 (in notice of Otiorhynchide). 
; HARRINGTON: in Can. Ent., xxiii, 1891, p. 22 (mention); in 25th Ann. Rept. 

Ent. Soc. Ont., 1894, p. 49 (common at Sydney, N. S.). 
RILEY-Howarp: in Insect Life, v, 1892, pp. 46-47 (infesting houses; habits). 
WEBSTER: in Can. Ent., xxiv, 1892, p. 207 (feeding upon leaves of muskmelon); 
the same, in Insect Life, v, 1892, p. 99; in do., vi, 1893, p. 186 (in grass). 

This curculionid or snout-beetle has been noticed in the Second, 
Sixth, and Ninth Reports of this series as infesting dwelling-houses. 
In the first instance a house in Lycoming, Oswego county, N. Y., which 
had been closed for four years, on being opened in the month of May 
was found to be harboring an immense number of the beetle, although 
containing nothing upon which they could feed. They continued into 
_ June, the last disappearing about the middle of the month. In the 
_ second instance reported they invaded many dwellings in Potsdam, 
N. Y., in 1889. In the third, they proved a great annoyance to the 
occupants of a house at Moriches, on Long Island, in the month of 
August. 

As their appearance at Potsdam was merely given iatdental mention 
_ inthe Sixth Report, some further particulars subsequently communi- 
' cated may be of interest. 
‘ 


; Infesting a House in Potsdam, N. Y. 
Examples of the beetle were received for identification the latter part 
4 of July, 1887, from a lady, with the statement that they had wppaes 
in the house in quantities and seemed particu- 
q larly to infest woolen goods. The writer was 
¥ assured that they were harmless to woolens, as 
_ both the larva and the beetle fed only on 
a vegetable matter. The following year, in 
August, the lady wrote that the beetles had 
H appeared in great numbers outside the house, 
Ky usually coming from their hiding places at about 
! 9 o’clock in the evening. Many were seen upon 
_ the outer walls (a stone building). They ate 
‘| ; the leaves of the shrubbery, particularly of the pig 12.—The ovate snout- 
ot rose bushes, of which little was left but the Deetle, OuoREYNcHus ova- 
% They were also found so abundantly in ‘reed. COriginal.) 
the gutters on the top of the house that they could be taken up by 
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the handful. Many of the rooms of the house abounded with them to — 


the extent that their frequent gathering with a broom was necessary. 
At the time of writing, August 24th, they were not quite so numerous 
as they had been about the first of the month. In May of 1889 they 
again reappeared and gave promise of being more numerous than 
before. A number of other houses in the vicinity had also become 
infested. 


As a Strawberry Pest. 


Very little has been recorded of the life-history of this insect, 
particularly of that portion which is of the greater economic import- 
ance, viz., the larval food-habits. Dr. C. M. Weed had observed the 
larve girdling the crowns of strawberry plants on the grounds of the 
Michigan Agricultural College, in May and June. The name of the 
“strawberry crown-girdler” was proposed for it, as, instead of burrow- 
ing into and excavating the crown as does the “strawberry crown- 


borer,” Tyloderma fragarie (Riley), “it seems to prefer the outer 
portion, but in many cases it cuts horizontally through the center of — 
the crown.” The mature insect, the beetle, seems to be somewhat of a — 


general feeder, as, according to Miss Clarkson’s statement, it was 


destructive to the foliage of roses and other shrubbery; but no other © 


record of the larval food is known to us than the one above cited. 


The Insect Destructive to Cabbage. 


During the year, the insect has come to our notice as a serious — 
cabbage pest. Examples of the beetle were received from R. J. Dimon, ~ 
M. D., of Hastings, Oswego county, N. Y., on August 15th, through ~ 


Dr. Collier, of the New York Agricultural Experiment Station, for 
name. Dr. Dimon kindly sent me, under date of October 11th, the 
following information in regard to its operations. 


I have been observing its habits and effects for some time. It 


commences its attack on the cabbage soon after it is established in the 


field. The first indications are the turning yéllow, then brown, of some 


of the bottom leaves. The beetles are found on the ground under 
leaves as soon as the head begins to form. Rotten leaves appear, and 
sometimes one side of the head rots off entirely. When they do not 
commence their attack so early, the head forms nicely and nearly 
attains its growth, when the rot appears and the leaves separate from 


the heart. The cabbages thus infested are a total loss, and nearly one-— 


half of my field of two thousand plants was ruined in this manner, this 
year. The injury seems to be done by both the beetle and the grub. 


I have taken fifty beetles from under a single leaf which had turned 


brown from their drawing the sap from it; and later, the stalk is found 
punctured and filled with little white larve, about one-third of an inch 
ong, which destroy the center of the stalk and leave it a foul sme- 
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ing jelly-like mass. The eggs are deposited just below the first leaves —- 
many in a plant. 

Dr. Dimon has been requested to send, another season, examples of 
the cabbage stalk infested by the larve mentioned, that it may be 
determined beyond question if they are those of O. ovatus. The 
species of Otiorhynchus in their larval stage are root-inhabiting. 
0. sulcatus and O. picipes frequently occur in England, as burrowers 
in mangel-wurzel. Both of these species have been introduced into 
this country. 

While O. ovatus is very abundent in New York, none of the other 
species have been collected by me in the State. 0. sulcatus is taken 
rarely. 

As the above notes relate only to the economic relations of the insect, 
a number of references have been given, where further information of 
it may be found. 


\ 


Conotrachelus cratzegi Walsh. 
The Quince Curculio. 


(Ord. Cotzorrera: Fam, CurcuLionIp“#.) 


_ Conotrachelus crategi WALSH: in Prairie Farmer, for July 18, 1863, p. 37 
(original description). 
_ From an orchard in Geneva, N. Y., two quinces were sent on 
October 11th, from which eight larve of this species were taken — six 
of the number occurring in one quince. The insect had been very injurious 
in this orchard in 1893. Spraying with an 
“arsenite, recommended for preventing attack 
of the plum curculio, had apparently little 
influence in lessening its injuries, for the trees 
had been given three sprayings with London 
_ purple during the season — one pound to two 
hundred gallons of water; and yet, a large 
proportion of the fruit was destroyed. The 
attack in this and other orchards of the owners 
had continued for many years, especially in “‘Goxommacusrus caatwos! 
v Pp aes » eSpe y CoNOTRACHELUS CRATZGI; 
4 1887, when of one thousand bushels of quinces aa beim eagalsteta La. 
_ grown, one third was more or less affected, as stated in my Fifth 
_ Report, 1888. 
Fortunately, this is rather a local insect. The injuries in Western 
New York have not been as serious as in New J ersey, where Dr. 
[rimble reported in 1870, that in a quince orchard of two hundred and 
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eighty trees, upon a most careful search, he was unable to find a single 


specimen perfect or clear of one or more blemishes caused by the 
punctures of this insect. Besides the quince, it had been quite destructive 
to Lawrence, Seckel, and Duchesse pears. | 

The quince curculio has not been treated of, in detail, in any of the 
New York reports. It was not noticed by Dr. Fitch, and was 
probably unknown to him, at least, as occurring in the State of New 
York, having been first described by Mr. Walsh in 1863, as found 
abundantly (“‘swarming ”) on wild haws in the West. A brief notice 
of its feeding habits, transformations, its injuries and remedies for it, is 
to be found in the Second Report on the Insects of New York, 1885. 
Prof. Riley has given an extended account of it in his Third Report 
on the Insects of Missouri. The literature relating to it is quite 
limited. 


The Seventeen-Year Locust in the State of New York in 1894. 


(Ord. Hemiprzra: Subord. Homoprera: Fam. Cicapip#.) 


The “‘ Hudson river valley brood ” of this interesting insect (Cicada 


septendecim), which was previously seen in the year 1877, made its return 
at its expected time — during the latter part of May, continuing during 
the month of June and gradually disappearing in the early part of 


July. It is the largest in number and the most extended in its range ~ 


of any of the six New York broods. This alone would render its visit 
of more than ordinary interest, but in addition thereto the interest 


always attaching to it was largely increased by the discovery in a 
number of places in the State of curiously formed clayey structures — 


built by the pupal insect upon the surface of the ground to a height of 
two or three inches, in continuation of the underground burrows, 
frequently in many thousands and occasionally in hundreds of 


thousands. Why they were exceptional, and were in some places_ 
found intermingled with the ordinary open burrows, and what cause 


led the pup to construct them — notwithstanding the study that has 
been given them and the explanations that have been offered — these 
-and other questions connected with them still remain to be satisfac- 
torily answered through future observations and study. 

That the occasion might be improved in obtaining information of 
the precise territory occupied by this brood, of its building operations, 
and of other matters relating to it, the following was prepared as a 
circular and Jargely distributed throughout the Hudson river coun- 
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_ ties, and was also, by request, copied in many of the local papers of 
the several counties: 


UNIVERSITY OF THE SratTeE OF NEW rae: 
Or¥FicE OF THE SraTE ENTOMOLOGIST. 


Tue Periopicat CicapA, oR THE “SEVENTEEN-YEAR Locust.” 


Perhaps no known insect has more interest connected with it than 
the one above named. ‘The life-period of none other approaches it in 
length. Although its remarkably long life is doubted by many, yet no 

scientific fact has been better established than that from the time its 
_ eggs are deposited in the slits made in the twigs of trees, to that in 
_ which the perfect insect is developed from the eggs and appears 
_ abroad, soon to deposit its eggs, seventeen years (less about one month) 
_ will have intervened. | 
In some localities in the United States the periodical Cicada (usually 
but improperly known as the seventeen-year locust) appears at shorter 
¥ intervals than this —in four or six or other number of years; but these 
__ are of other broods which extend over certain localities of greater or 
less extent, but each one always true to its appointed time of seventeen 
years. The only exception to this is, that in some of the Southern 
_ States, a race occurs, indistinguishable in appearance from the others, 
but the several broods of which appear every thirteen years. 
s In the State of New York, six distinct broods of the seventeen-year 
‘ cicada are known. ‘The one that is with us at the present time, and of 
_ which the first insects made their appearance about the 25th of May, has 
_ been designated’ as the Hudson river valley brood. Dr. Fitch, who 
was the first to indicate its boundary, states, in his First Report on the 
_ Insects of New York: “Its northern limit is in the vicinity of Schuy- 
 lerville and Fort Miller [Saratoga and Washington counties], and thence 
reaches south along both sides‘of the Hudson to its mouth, where it 
_ extends east at least to New Haven in Connecticut, and west across 
the north part of New Jersey and into Pennsylvania.” 

How far inward in each direction from the river this brood extends 
is not known, nor whether in any instance it reaches the outer limits of 
any of the twelve eastern river counties. Definite knowledge of its 
if range would be of interest and of use, and would aid in mapping the 
infested region. Such a map, made from sufficient data, would serve 
_ to show in subsequent returns, whether the successive broods are 
lessening, both in the number of insects and in the territory occupied 
by them, as is generally believed. 

Most persons who can recall a “locust year,” are familiar with the 
appearance of the insect in its pupal and winged stages; but as aid to 
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its recognition by those not acquainted with it, the following figures 
are given: 

At a the pupa is shown. This is the form that the larva assumes as 
it approaches maturity in its sixteenth or seventeenth year, and is that 
in which it comes out of the ground in May or June and climbs up 
and fastens itself by its sharp claws to the trunk of a tree, shrub, 
fence or some other convenient upright object. In a short time the 
pupa-case (the outer horny covering of the pupa) splits on its back 
and the mature insect (in a white color at first) comes out of it, leay- 
ing it as seen at d. When the wings have expanded and dried and 
the insect has changed to its natural colors of red eyes and red veins 


' of the wings, it is ready for flight, as represented at c. At d is 


intended to be shown the slits bored into the twigs for its eggs (two 


) 
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eggs enlarged are figured underneath the pupa), but their peculiar 
_ appearance, as made by repeated thrusts of the ovipositor, is more cor- 
rectly given ate. A greatly magnified figure of the young cicada (the 
_ larva) just as it hatches from the egg and drops from the tree to enter 
_ the ground and feed on the sap of the rootlets is given at 7. Figure g 
is another representation of the winged insect, in which one of the 
_ wings has its natural position when at rest. 
_ The pupa comes from the ground through a smooth round hole 
_ extending some distance downward, of the diameter of the tip of a 
_ man’s little finger. 

_ Aremarkable departure from this usual habit has come to our notice 
this year at a locality in New Baltimore, N. Y., sixteen miles south of 
4 Albany, where, at least as early as the last week in April, the pupz 
Thad brought up from apparently a considerable depth, masses of a soft 
_ clay-like material and moulded it 
t above ground into rudely conical or 
cylindric structures, for their tem- 
rary occupancy, it is supposed. 
The ground was almost covered 

with them. In places twenty-five 
t could be counted to the square foot. 
They inclined at a considerable 
angle from the perpendicular and ,; 
measured from two to three and a 2 
half inches in height. The chamber @ 
within was uniform in diameter 
with the hole in the ground. Fig- 
_ ures /, and 7, taken from photographs 


Fie. 15.— Clay buildings of the seventeen-year 
on wood made for the Country cicada. ‘ 


Gentleman, are of about two-thirds the natural size. The pupa, when 
its full time has come, breaks a round opening through the upper part 
of the chamber for its escape. 


It is not known when they were built or how they were made. Why 
_ they were constructed by all of the insects in this locality and not 
elsewhere is a mystery full of interest and for which no satisfactory 
conjecture can be offered. Only two other instances of their occur- 
. rence in former years have been given by writers, and only one speci- 
men up to the present is known in any collection— in that of the 
National Museum at Washington, deposited there about twenty-five 
years ago. 
The purpose of the present circular is to obtain all the information 
f this interesting insect that can be secured during the remainder of 


a 
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its brief stay with us. It will disappear gradually during the early _ 
part of July without, it is believed, having been the occasion of any 
‘special harm. Unlike the devastating locusts, its injuries are celia 
serious except to young fruit-trees and in nurseries. 

Replies are requested from all whom this circular may reach to as 
many of the questions proposed below as can be conveniently given. 
Any other notes of interest would be acceptable. Even a few words 
on a postal card giving locality or abundance or other item might prove 
of special value. | 

1, At what place was the Cicada seen? Locate it so that it can be 
indicated on a map. 

2. When was it first seen — in May, or not until early June? 


3. What was its Comparative abundance —few, many, very abun- : 


dant, or “ millions” ? 

4. How abundant compared with the 1877 appearance ? 

5. Were holes seen in the ground from whence they came? State- 
ments sometimes represent the ground as ‘‘ honey-combed” by them. 

6. Were any of the clay or mud above ground houses seen? Ground 
burned over in the early spring might be examined for them. 

if When were their peculiar noises or “ screeching ” first heard ? 

. When were their first egg-deposits in the twigs seen ? 

: Do the slitted twigs show wilted leaves and break, and later fall 
to the ground ? 

10. Has any particular injury been done to fruit-trees or grape- 
vines ? 

11. In what trees, shrubs, or plants have the egg-deposits been seen ? 

12. Is any instance of its “stinging” a person known? A painful 
or harmful sting from it is not credited. | 

13. Does the English sparrow feed on it, and if so, to what extent? 

14. What birds or mammals have been seen to eat it ? 

15. What insect attack on it has been observed ? 

16. Do many of the old males, when the body is broken open, show 
a dry, powdery, brownish fungus attack ? 

17. Of the two distinct forms of the Cicada — variety Cassinii being 
about two-thirds the size of the other and the rings of its body beneath 
being without the orange border—are many of Cassinii seen? Or, a 
number of specimens taken as they come to hand, might be sent to me 
for identification. } 

18. Has the noise or cry of the insect iiede only by the male) been 
heard later than July 1st? ; 

19. How late in July were any of the insects seen ? 
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20. Has it failed to appear in any locality where it occurred in 1877 ? 
In answer to any of the above, the question may be indicated by the 


_ number prefixed to it. 


J. A. LINTNER, 


State Entomologist. 
ALBANY, June 13, 1894. 


Nearly a thousand copies of the above circular were distributed, but, 
with the usual result that attends such inquiries, comparatively few 
replies were received — less than one hundred. It is strange that when 
so simple a task is asked for as a few words upon a postal card, that so 
few persons are disposed to comply with the request, but negligently 
withhold what might be an important contribution to science. 

The answers returned to question 1, gave insuflicient data for the 
preparation of the map proposed, to show the portions of the Hudson 
river counties occupied by the insect, but much interesting and valuable 
information upon other points was obtained which will be put in form 
for as early publication as is possible. 

A number of photographs were secured of the pupal buildings thickly 
dotting the ground at the New Baltimore locality, and of others, illus- 
trating various forms and conditions from specimens placed in the State 
Museum Collection, from other localities in the State where the build- 
ings were also found. 


Psylla pyricola (Foerster). 


The Pear- Tree Psylia. 
(Ord. Hemiprera: Subord. Homorprera: Fam. Psyiuip#.) 

In writing of the distribution of Psylla pyrizola, in the preceding 
report (Ninth, for 1892), it was stated that the insect had been studied 
in Central New York by Mr. M. V. Slingerland, at Ithaca, Tompkins 
county, but “in Western New York it must occur sparingly if at all,” 


_ for reasons stated. 


i, 


Its Occurrence in Western New York. 

Since then, two notices of its presence in western counties have come 
to my knowledge. Mr. Sherman Williams, of Bluff Point, Yates 
county, has written that about one hundred of his pear-trees, twelye 
years old, showed attack in 1891, of what he now recognizes as the 
pear-tree Psylla. The blossoms dropped and the blackened leaves 
54 
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covered with the “honey-dew” drew numbers of wasps to feed upon 
the sweet substance. None of the trees were killed but many pre- 
sented an unhealthy appearance. The attack was not renewed in 
1892. 

Mr. John H. Brown, of Mt. Morris, Livingston county, sends the 
information that he has had the Psylla with him during the past ten 
years. The blackened leaves and the honey-dew indicated the attack. 
It had been more severe during the two years past, in which time it 
had killed a hundred of his trees. 


In Eastern New York. 


In Eastern New York the Psylla was reported as unusually abun- 
dant and injurious in orchards of Mr. M. Brooks, in Athens, Greene 
county, in 1893, preferring the Bartlett and Anjou to the other varie- 
ties. It does not appear to have been numerous in most of the 
localities where reported in former years. 


Remarkable Abundance of Aphides or Plant-Lice in 1893. 


(Ord. Hzsprera: Subord. Homoptera: Fam. Arurpm a.) 


The early spring did not bring to notice, either through personal 
observation or that of my correspondents, the usual number of injuri- 
ous insects. The earliest to claim attention were the aphides, or plant- 
lice —— more or less abundant every year, but in some seasons becoming 
very numerous and correspondingly destructive. 

The opening of the apple-tree buds in early May was attended with 
such an unusual abundance of the apple-tree aphis, Aphis mali Fabr.» 
as to excite apprehension of their effect upon the coming fruit crop. 
Many letters were sent to me in relation to them. The necessity of 
preventing their increase by spraying was urged on my correspondents, 
unless a heavy and continued rain should occur before they would be 
sheltered by the leaves -—- say within ten days or a fortnight after their 
hatching. Mr. C. C. Risley, Chairman of the Executive Committee of 
the Hop Growers’ Association, of New York, writing under date of 
May 9th, stated that hop-growers were reporting large numbers of 
plant-lice on the buds and blossoms of fruit-trees and on rose-bushes, 
recalling the conditions existing in the spring of 1886, in which year 
the hop crop of the State of New York was almost wholly destroyed 
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by the hop-vine aphis. This year the fruit-trees seemed even more 
infested than they were at that time. He especially wished to know 
what significance, if any, this might have with respect to hop injuries 
the present year. 

Answer was made that the past winter had apparently been very 
favorable for the protection and preservation of aphis eggs, and unless 
the young, recently hatched or now hatching, could be speedily 
destroyed by a heavy rainfall, which, at this stage of their existence, is 
so fatal to them, we would, in all probability, find the present year 
characterized by an abundance of aphides equal to that of 1886. It 
_ was, therefore, recommended that, if natural causes did not intervene to 
_ prevent this multiplication, the hop-growers, on the first appearance of 
the insect in their yards, should proceed to kill them by proper spray- 
ing before they could produce new generations and extend over the 
entire yards. Directions for spraying with kerosene emulsion — per- 
haps the best insecticide for use against this insect — and how to make 
_ the emulsion, accompanied the letter. 

In response to a request from the editor of the American Farmer, 
_ for information for the benefit of its readers in regard to the multipli- 
_ cation of plant-lice as reported from New York, the following commu- 

nication was made and published in the issue of that journal for June 

1, 1893: 

“The remarkable abundance of these destructive little pests on the 

* opening buds and tender leaves of fruit-trees in the State of New York 
this spring is exciting a great deal of interest and considerable appre- 
hension among fruit-growers. The apple-tree has been particularly 
infested, the insect occurring on it, the Aphis mali, being one that 
multiplies under favoring conditions in excessive numbers, entirely 
covering twigs and standing one on another, and sucking out all the 
sap until the parts attacked are blighted. 

“From some portions of the State, reports have reached me of the 
opening buds of apple-trees being literally covered with these plant- 
lice, or aphides as they are scientifically known. As the reports have 
come from eastern, central, and northern counties, it would appear asif 
the condition was general throughout the State. Whether it also 
extends into adjoining and other States is as yet unknown to me. 

“To inquiries made of the probable effect of this attack on the com- 

__ ing fruit crops, I have replied that it was unusually severe, and appar- 

_ ently exceeded anything that we had experienced since the year 1886, 

_ when the superabundance of plant-lice of different species inflicted 

ik serious losses, and the hop-vine aphis almost destroyed the hop crop of 
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the State of New York. It was, therefore, desirable that fruit-growers — 
should spray their trees at once with kerosene emulsion, strong soap 
suds, or tobacco water, and not wait until the aphides have greatly 
multiplied and found shelter within the curled leaves where the insecti- 
cide could not reach them. A long, cold rain following in a week or 
ten days the appearance of the insect, would probably be quite as bene- 
ficial as the spraying recommended, if we could judge from observa- 
tions in preceding years, but, of course, this providential aid could not 
sie counted upon. 

“Since then we have had throughout the State heavy rains, continu- 
ing with more or less intermission, amounting to from two to three 
inches of fall. It was not acold rain, however, and judging from a 
few reports since received (I have not been able to make personal ob- 
servations), it failed to prove very efficient in the desired direction, for 
the apple aphis is said to be about as abundant as before. 

“Our hop-growers also are feeling considerable anxiety, for the same | 
conditions that favor an unusual number of the apple aphis would nat- 
urally tend to the multiplication of the hop-vine aphis, as was so mark- 
edly illustrated in 1886. 

“The hop-growers have, therefore, been advised to keep close watch 
for the first appearance of the hop aphis on the upper leaves of the 
outer rows of their hop yards. They will probably be seen there about 
the last of May or the first of June as full-grown, winged females, 
which have just flown from neighboring plum-trees, where the winter ' 
had been passed in the egg and the early spring as wingless females. 
If these, the mothers and progenitors of a number of successive broods 
through the summer, are killed at this time by proper spraying with 
suitable insecticides —in the proportion that they are destroyed, will 
subsequent injury to the crop be prevented. 

“Tt is said that in England the hop-growers do not attempt to grow 
a hop ep without their regular ‘hop washings, which we call 
spraying.” 

[Mr. C. C. Risley, under date of June 5th, reported that the aphis 
was at that time to be found in several of the yards in the vicinity of 
Waterville, not only on the outer rows, but also in the central part of 
the fields—- an unusual occurrence for so early in the season. Soon 
after (June 7th), Mr. Risley sent, as illustrating the abundance of the 
aphis, a small hop-vine leaf of not more than one-fourth of an inch in 
area, having upon it twenty-five of the winged migrants from plum 
trees. Still later, Mr. Turnboul, of Glen, estimated that, assuming an 
average in former years of twenty-five of the winged migrants on a 
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large leaf, the average number this year would be two hundred and 
fifty.) 
Reports of unusual abundance of aphides on fruit-trees came from 
_ the following counties, indicating that they were not confined to any 
particular part of the State: Westchester (on apple and cherry in 
_ June), Dutchess, Schoharie (buds literally covered in June), Schenec- 
tady, Chenango (on apples and pears in May), Oneida and Onondaga 
_ in May, Madison, Oswego, and Chautauqua. 
Of the hop vine aphis, Phorodon humuli, the most severe injury 
seems to have been caused in the southern part of Dutchess county, 
_ where hop yards were entirely stripped, save here and there a black- 
; ened, perforated leaf of a new shoot. Nothing was done to stop the 
_ ravages of the insect; so quickly did it do its work that it was almost 
_ done before it was discovered. The crop isan entire failure (Vew York 
; State Weather Crop Bulletin, July 8, 1893). In Madison county the 
destruction of the crop was threatened in early July, but a more favor- 
_ able condition was reported later. Spraying was resorted to in several 
of the counties —in Franklin and others— with gratifying results 
(Report of the Entomologist to the Regents of the University of the 
State of New York for the year 1893). 


—-. “A 
ee ee 


Are Aphides Eaten by Spiders? 


T 

; Mr. Charles A. Green has sent, with inquiry of its correctness, the 
following published statement of D. C. Keller: “Spiders protect fruit- 
trees from aphides. I have fed spiders in captivity, and have found 
_ aphides to be their natural food.” 


That spiders feed on aphides has never come under my observation, 
_ nor do I remember any record of such habit. 

The utility of spiders in the destruction of aphides could alone be 

established by reliable observations made under natural conditions. 
_ The fact of spiders in captivity, in the absence of other food, feeding 
on plant-lice would be of no economic importance. We would expect 
_ them to do so, as well as to prey upon any other small insects furnished 
them. 

It is not possible that plant-lice can be the natural food of spiders, or 
ig the fact would have been observed and reported over and over again 
i during the close studies that have been made of these pests of our 
gardens and orchards and grain fields. They find their natural enemies 
in the lady-bugs and their larve ( Coccinellide), and in species of the 
lace-winged fly (Chrysopa). If the plant-lice abounded on forest trees» 
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then their natural enemies would be sure to find them out promptly, 
and not leave them to be discovered and destroyed by spiders. 

We may safely conclude that spiders are of inappreciable service to 
us in the war we are compelled to wage against the aphides. We 
would gladly welcome them as allies in this contest, if there was any 
evidence of their service. That some of them may feed at times on 
some of the smaller Hemiptera would appear from the following: 


In the Entomologist, London, for July, 1894, Prof. T. D. A. Cockerell, | 


of the New Mexico Agricultural Experiment Station, has recorded his 
finding a little Attid spider in some numbers on a grapevine in Las 
Cruces, N. M., to the foliage of which a small leaf-hopper of the genus 
Typhlocyba was quite injurious. Although the spider was not observed 
actually preying upon the leaf-hopper, Prof. Cockerell entertained no 
doubt that it fed upon it. 

The Attide are known as ‘jumping spiders.” They spin no web, but 
capture their prey by leaping upon it, either from ambush or by 
approaching under cover until sufficiently near for the leap. 

The Zyphlocibina belong to the Hemiptera, and some of the species 
do not exceed the Aphidide in size. 


Pentatoma juniperina (Linn.). 


The Juniper Plant-bug. 


(Ord. Hemrprzra: Subord. Hererorrera: Fam. Psntatomips.) 


LINNZUS: Systema Nature, i, pars ii, 1767, p. 722, no. 48 (original description 
as Cimex juniperinus). 


AMYOT-SERVILLE: Hist. Nat. des Insectes— Hémipteéres, 1843, p. 132 (brief 


description). 

GLOVER: ‘‘ Manuscript Notes from My Journal. Order Hemiptera,” 1876, pl, 
7, f. 21, p. 57 (listed). 

PROVANCHER : Petite Fauna Entomologique du Canada — Hémiptéres, iii, 1886, 
pp. 41-2, pl. i, f. 4 (as Lioderma ligata). 

SAUNDERS: Hemiptera Heteroptera of the British Islands, 1892, pp. 28-29 
(description). 

VAN DuzEE: List of Hemiptera of Buffalo and Vicinity; in Bull. Buff. Soc. 
Nat. Hist., v, 1894, p. 171 (food-plants). 


A correspondent at Brockport, N. Y., has sent me (June 14) several 
examples of a plant-bug which he states had nearly destroyed his crop 
of peaches in 1892, by puncturing them and sucking their juices until 
they became rough and pithy and entirely worthless: 
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What the Insect Is. 


The insect is one of the numerous species of “plant-bugs,” as they 
are commonly called (sometimes also known as “stink-bugs,” from their 
, : disgusting odor), which take their food by 
suction, and are quite injurious to many crops. 
This is a large green form, measuring one- 
half inch long by three-tenths of an inch broad. 
It is suboval in outline, being destitute of the 
prominent prothoracic lateral angles character- 
izing most of the family of Pentatomide, to 
which it belongs. Fig. 16 represents it in 
Fig. 16— Juniper plant-buz,about twice its natural size. It is an European 


= Original.) species and was described by Linnzus in his 
_ Systema Nature, as Cimex juniperinus. It is now known as Penta- 


toma juniperina.* 
Its Description. 


The following description of it is from ‘‘ The Hemiptera Heteroptera 
of the British Islands,’ by Edward Saunders: 


Convex, bright olive-green, margin of pronotum and of the base of 
the elytra pale. Head punctured, antenne darker toward the apex; 
pronotum very closely punctured, its lateral margins narrowly raised 
and ochreous, slightly rounded, posterior angles simple; scutellum and 
elytra closely punctured, the former slightly wrinkled transversely and 
with the apex pale, the latter with the lateral margins at the base nar- 
rowly rufescent; legs concolorous with the upper surface. Length 
12-13 mm. 

Three localities in England named: on Junipers. (Rare.) 


ee ee re 


Its Occurrence in Europe. 


Amyot et Serville describe it briefly,t giving its European synonymy 
with its distribution as follows: “It inhabits particularly the north 
of Europe: it is extremely rare in the vicinity of Paris. M. Rambur 
and Carreno have taken it on the juniper at Fontainebleau.” 


American Distribution. 


_ Nothing seems to have been published of the habits of this insect 
| in this country, and even its name has been seldom recorded. Yet 
it appears to have a wide distribution, Mr. Uhler having had it from 
Colorado. Mr. E. P. Van Duzee lists it as “occasional on various 
_ trees and bushes, especially on willows and junipers, from May to 


ened by Mr. P. R. Uhler:— not given in his Check-list of the Hemiptera -Heteroptera, 
+ Histoire Naturelle des Insectes.— Hémiptéres, 1843, page 132. 
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October: young in July and August.” Provancher has figured 
“ Pentatoma juniperina Linn.” in explanation of a plate, but in the text 
refers to it as Lioderma ligata Say— ‘‘a very common species found 
everywhere in fields and gardens,” further remarking of it: ‘‘Con- 
founded by several authors with Pentatoma juniperina of Linné, but 
differing from it in several of its characters.” Mr. Glover, in his 
“Manuscript Notes from my Journal — order Hemiptera,” 1876, pl. 7. 
fig. 21, has given a fairly good figure of it. 


Habits of the Family. 


The Pentatomide are both phytophagous and carnivorous, sucking 
the juices of the leaves and twigs of shrubs and trees, and of cater-— 
pillars and other insects which they puncture with their beak and 
speedily kill by extracting their fluids. 


Remedy, if Abundant. 


P. juniperina is probably too rare a species to become a serious © 
fruit pest. Its numbers at Brockport must have been an exceptional 
occurrence. Insuch instances, probably an effective method of dealing 
with it would be to jar them from the branches while young and before 
the fruit has attained a large size upon sheets spread underneath, from 
which they may be shaken into vessels of water and kerosene. 


Leptocoris trivittatus (Say). 
The Box-elder Plant-bug. 
(Ord. Hemiptera: Subord. Herzroprera: Fam. Corrm2.) 


Say: in Journ. Acad. Nat. Sci. Phila., iv, 1825, p. 322 (original description, as 
Lygeus trivittatus); Compl. Writ., Lec. Edit., ii, 1888, p. 246. 

STAL: Enum. Hemipt., i, 1870, p. 226 (in Missouri, Mexico). 

UHLER: List Hemipt. West Miss. Riv. (Separata), 1876, p. 35; the same, in Bull, 
U.S. G.-G. Surv. Terr., i, no. 5, 1876, p. 301 (distribution); in id., 

iii, no. 2, 1877, p. 408 (in Arizona, Colorado, and Utah); Ch. List 
Hemipt. N. A., 1886, p. 13, no. 606. 

GLOVER: MS. Notes Journ.— Hemipt., 1876, p. 43, pl. 4, fig. 24 (cites Say). 

POPENOE: in Am. Ent., iii, 1880, p. 162 (habits and appearance); in Industrial- 
ist, v, no. 47, 1880 (habits and remedies); id., vi, no. 31, 1881 
(habits); in 3rd Bien. Rept. Kans. St. Bd. Agr. for 1881-82, 1883, 
pp. 612-613 (general account, as Lygeus trivittatus); in 1st Ann. 
Rept. Kans. Expt. Sta. for 1888, 1889, pp. 220-225 (extended 
account with plate); the same, in Industrialist, xiv, 1889, p. 101. 

DISTANT: in Biologia Centrali-Americana: Rhynchota, 1882, p. 172 (North © 
America, Mexico). 


y 
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_ Rixzy: in Bull. 12 Div. Entomol.— U. S. Dept. Agr., 1886, p. 41, pl. 1, fig. 5 
t (injuring apples in Utah; remedies). 
_ Lintyer: in Count. Gent., lii, 1887, p. 69 (description, habits, remedies; brief); 
4th Rept. Ins. N. Y., 1888, pp. 156-158, fig. 64 (description, food 
H habits, distribution, etc.), p. 193 (abstract of notice); in Count. 
y Gent., lix, 1894,"p. 699 (in Iowa, and remarks on), p. 841 (in N. 
: Dakota); in id., lx, 1895, p. 786 (in Eastern Iowa). 
Bruner: in Nebraska Pistier., Nov. 8, 1888 (brief notice; the same, in Bull. 
5 Nebr. Agr. Expt. Sta., 1889, pp. 36-37, fig. 19); Bull. 14 do., 
, 1890, pp. 126-130, figs. 87, §8, (habits, description from Popenoe, 
enemies). 
‘Guerre: in Prairie Farmer, 1xi, 1889, p. 833 (in So. Dakota; brief notice). 
‘RILEY. -HOWARD: in Insect Life, i, 1889, p. 8325 (in Utah and Nebr.); in do., 
t 1890, p. 72-73 (on box-elder in Kans.); in do., iv, 1892, p. 273 ea aa 
4 rious to frvits in the State of Washington); in do., vi, 1894, p. 328 
(in houses in Wash. State). 
KELLOGG: Com. Inj. Ins. Kans., 1892, pp. 99, 100 (life-history, description, 
habits, Kansas notes). 
WEED: Insects and Insecticides, 1891, pp. 145-147, fig. 78 (food-plants, habits, 
remedies). 
OSBORN: in Proc. Iowa Acad. Sci., i, 1892, p. 122 (in list of Iowa Hemiptera, 
as Leptocorisa). 
FLETCHER: in Naturaliste Canadian, xxi, 1894, p. 192 (common in Manitoba 
and the Northwest). 
GILLETTE-BAKER: Bull. 31 Col. Agr. Expt. Stat., 1895, p. 21 (localities, etc.). 
COcKERELL: Bull. 15 New Mex. Agr. Expt. Stat., Jan., 1895, p. 75 (in the 
Middle Valley of New Mexico). 
LuaGer: 1st Rept. Entomol. Minn. Agr. Expt. St., 1896, pp. 108-111, pl. 13 
(habits, etc., as Leptocorisa trivittata). 


Although this insect is not a member of the insect fauna of the State 
of New York — if we may judge from the progress that it is making 
‘in this direction, steadily, although not as rapidly as that of another 
‘southern allied form, Murgantia histrionica — not many years will 
elapse before its unwelcome presence will be announced in the Middle 
and Eastern States. 
a Its Northward Spread. 

At the time of the notice of this insect in my 4th Report above 
cited, it had not been recorded north of Missouri. In 1891 it was 
‘reported from the State of Washington, in Columbia and Garfield 
counties, in the southeastern corner of the State, near Idaho, in latitude 
46°, where it had appeared the preceding year, and was now destroy- 
‘ing large quantities of plums, peaches, apples, and some grapes. The 
‘same year Prof. Osborn catalogued it among the Hemiptera of Iowa, 
bi common in the western part of the State. Soon thereafter it had 
55 
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increased to such extent as to appear in myriads in some localities 
and command popular attention, as appears from the following extract 
from a communication to the Country Gentleman of September 27, 
1894, written from Shenandoah, a city in the southwestern part of the 
State: 


While rambling along the city sidewalks I noticed an insect the like 
of which I never saw before. It was in all stages of existence and of 
all sizes. The immature bug was of a lively red color, while the 
mature form was from one-half to three-fourths of an inch in length. 
Its wing-cases were divided into two equal sections by lines; the forward 
portion was heart-shaped, and the bug in shape reminded me of the 
potato-bug (Cantharides). The fore-half was a dusty black color, the 
after-half deep black. In the brief space of time that I had for investi- 
gation I found that it fed on fruit, especially plums, which it tapped, — 
sucking the juice. It is also a cannibal, for I saw them eating one — 
another. The smaller ones will bite a person on provocation. They 
are quick in their movements, hiding at once on the approach of man. 
{ was told that it was supposed to have been brought from the West in 
fruit four years ago. It is a pest, having increased at an alarming rate. 
I should like very much to know what it is, and whether it is likely to — 
become a dangerous nuisance. So far as yet known, its area is limited. 


Although no examples were sent for identification, from the char- 
acters given by the correspondent, there could 
be no question of its being the box-elder plant- 
bug. When mature and provided with wings, 
it is one-half inch long by two-tenths inch broad, 
flattened above, and of an elongate-oval form. 
The terminal leathery portion of the wing-covers — 


| gins. Its thorax is red on its outer sides, with 

Fia. 17 —The box-elder plant- a narrower central longitudinal line of the same — 
bug, LEPTOCORIS TRIVIT- = : ° 
TaTus. (Original.) color. The lower side of the body is red, in 

places. Its original description by S:y, is given in the Fourth Lept. 


Ing, N;'Y”., orted, | 
Not Entirely a Plant-Bug. 
The statement above made that this bug is cannibalistic is interest- \ : 
ing, as probably the first time that it has been observed. It is not at 7 
all probable, however, that its feeding upon one another is practised to _ 
any great extent, for if such was its established habit, its immense — 
assemblages without the visible presence of a food-supply (as in the in- 
stance to be given below), would not be so frequently seen. That it 
will, also, inflict a wound under provocation, is also of interest. That 
it will bite even without provocation, has been stated of it, as in Jnsect { 
Life, vi, p. 328: “We have previously heard unsubstantiated rumors — 


are red-bordered on their outer and hind mar- — 
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that the insect will enter beds and bite human beings,” when in its 

adult stage it had sought the warmth and shelter of dwellings (Riley- 
Howard). One of these rumors is probably the following, from a gen- 
tleman in Columbia county, Washington: ‘“ These bugs are a tolerable 
make-shift for bed-bugs when young, crawling into beds and biting 
quite sharply ” (Jnsect Life, iv, p. 273). 

The proboscis of this insect, while certainly a formidable weapon, 
is not correctly represented in the figure given in my 4th Report. It 
is there shown in an extended position, which it is doubtful if it ever 
assumes (at rest it is folded appressed to the body beneath), and of a 
length equal to one-half of the insect, including the wing-covers, while 

its true length scarcely exceeds the one-third. 


Its Abundance in North Dakota. 


The present year (1894), the insect has been found in such immense 
numbers in North Dakota as to excite unusual interest. A gentleman 
writing October 29th, from Jamestown, N. D. (N. Lat. 47°), on the 
Northern Pacific Railroad, gives several particulars which add to our 
knowledge of its life-history and habits which are worthy of 
transcription. 


A strange insect has made its appearance in this locality in large 
numbers, and has been the occasion of much speculation as to its char- 
acter, habits, and name. It has been seen for many weeks past in 
myriads in certain localities, and is now met with, as it has made its 
presence felt for weeks past, in stores, offices, barber-shops, hotels, and 
on the trees and walks. Where it came from and where and when it 
will go, are yet unanswered questions. Prof. Waldron, of the State 
Experiment Station at Fargo, says that it is closely allied to the chinch- 
bug. * * * He is of the opinion that these bugs came from South 
America, where most of their allies live. 

The insects were first noticed in this portion of the State about the 
middle of August, at Spiritwood Lake. The bugs were seen in all 
stages of growth — from the red-coated young to the black-winged 
adults — hanging in clusters from the limbs and in large numbers on 
the trunks of the trees. The: next instance known of their presence 
was on September 20th, when thousands of the young were found in 
the timber at the junction of the Pipestone and James rivers, in this 
city. Nearly a dozen patches of the young, varying from four or five 

feet to sixty feet in diameter, were discovered. ‘The wing'ess larve, 
crimson in color, were several feet deep and formed a writhing mass. 
A few fully developed bugs were noticed among the young. Thou- 

sands were seen on the brush, logs, trees, and stones. The insects, 

while in the larval state, remained in this locality for about two weeks, 
and then suddenly disappeared, 


The description given in continuation of the above established the 
identity of “North Dakota’s New Bug” with the Leptocoris trivit- 
tatus. 
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Its Problematic Food-supply. 

No other account that we have had of it has represented it as occur- 
ring in such remarkable numbers, massing in such innumerable multi- 
tudes and entering buildings of various kinds. It is evidently gre- 
garious, as we are told of its hanging in clusters like bees from the 
limbs of trees; but the cause of its assembling in so large companies 
and swarming in stores and other business places cannot be explained. 
In both cases the food that the young would require for their develop- 
ment would not be procurable, and speedy death would therefore seem 
to be the natural result of placing them in such positions. As the 
insect is one of the Hemiptera (belonging to a family next in classifi- 
cation to that in which the notorious chinch-bug has place), it must find 
its food by means of its piercing and sucking beak in the sap of shrubs, 
trees, and fruit. 

The insect has been given the name of the box-elder plant-bug, 
from its having been usually found upon that tree, Wegundo aceroides, 
one of the common names of which is the ash-leaved maple; but it 
does not appear to be known if it actually breeds upon it or merely 
resorts to it for food. 


It Reaches the Mississippi River. 
In October, 1895 (delayed publication permits this mention), exam 


ples of the insect were received by me from McGregor, Iowa, with 


the statement that they had become so numerous in that vicinity as 
to be a nuisance to housekeepers, flying or crawiing into every open 
space. This occurrence is an interesting feature in the distribution of 


the Leptocoris, since from the location of McGregor, on the west shore — 
of the Mississippi river, it is highly probable that the insect, through ~ 


flight or commercial transportation, has already reached the opposite 
shore and entered Wisconsin and Illinois. 


Its Present Known Distribution. 


While at first known only as a southern insect, it has now become — 


a western one, since it presumably occurs in each State and Territory 
west of the Mississippi river, ranging from the river to the Pacific 


ocean, through Missouri, Kansas, Colorado, Utah, Arizona and Califor- — 
nia. To the southward, it has been found in New Mexico, and outside — 
of the United States —in Mexico. Northward, it is known in Iowa, 
Nebraska, North Dakota and Washington. Intermediate States would 


cover the entire western region. 
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According to Mr. Fletcher, as quoted by Abbé V. A. Huard (loc. 
eit.), “It is very common in all Manitoba and the North-West, on the 
Negundo aceroides. I have found it in abundance at Regina and in 
the environs of Winnipeg.” 


Probable Eastern Spread. 


It is strange that with its adaptability to such varied degrees of 
temperatures —from North Dakota and Washington to Mexico—- 
and other even more dissimilar conditions, that it has not extended its 
range, so far as known, to the eastward of the Mississippi river. Its 

favorite food-plant — the box-elder —- and the only one on which it has 
_been said to breed, is widely distributed over most of the eastern half 
of the United States. 

Its more specific distribution, given by Sargent, is herewith quoted, 
as of interest in connection with possible future spread of the insect : 


Acer Negundo is one of the most widely distributed, and in some 
parts of the country one of the commonest trees of the North Ameri- 
can forest. It occurs on the banks of the Winooski river and of Lake 
Champlain in Vermont, on the shores of Cayuga lake in New York, 

‘in Eastern Pennsylvania, and ranges to Hernando county in Florida, 
and northwestward to Dog’s Head lake in Winnipeg and along the 
southern branch of the Saskatchewan to the eastern base of the Rocky 
Mountains; in the United States it is found as far west as the eastern 
“slopes of the Rocky Mountains in Montana, the Wahsatch Mountains 
in Utah, Western Texas, New Mexico, and Eastern Arizona, extending 
south along the mountain ranges of Northeastern Mexico. It is com- 
paratively rare in all the region east of the Appalachian Mountains and 
is much more common in the basin of the Mississippi, being the most 
abundant and reaching its greatest size in the valleys of the streams 
which flow into the lower Ohio river. (Sargent’s Silva of North Amer- 
#c@, 11, 1891, p. 112.) 

Accepting the popular belief that the insect breeds on the box- 
elder* and that it is or was originally its preferred food-plant, then we 
may expect that within a few years, perhaps five, it will have reached 
in Illinois the region drained by the streams flowing into the lower 
Ohio river, where the Negundo finds its best conditions for growth 
and multiplication, soon thereafter to extend over the entire drainage 
area of the river, computed at 214,000 square miles, and thence grad- 
ually over a large portion of the eastern United States. 

From the fondness that this insect has recently shown for ripe fruit, 
and not always waiting for the ripening, it is hoped that eastern fruit- 
growers may long be spared from the foreshadowed spread of this per- 


‘nicious fruit pest and its injuries. 


» -*Mr. A. L. Siler, of Rouch, Utah, in sending examples of the insect to Prof. Riley, in 1885 
stated that they were bred on the box-elder shed etroes. Ms ; 


ar 
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Habits of the Insect. 


Prof. Popenoe, of the State Agricultural College of Kansas, has been 
a close observer of this insect, and was the first writer to call popular 
attention to it. The account given by him in 1889, in the Zndustrialist, 
of its habits is apparently so complete that it will be read with interest 
whenever and wherever the insect displays its gregarious tendency. 
The article is accompanied by figures illustrating its early stages, and 


contains recommendations for its destruction, etc., but only the portion 


relating to its habits is herewith quoted: 


The species has been known in this locality for over ten years as a tree — 


pest, appearing at times in great numbers upon the box-elder, and occa- 


sionally attacking the ash. During the winter the adults are hidden in — 


sheltered nooks and corners everywhere, but are especially abundant in 
crevices of stone walls and the angles of stone buildings, on the south 
sides of which they appear, singly and in clusters, every warm day dur- 
ing the season. As soon as the increasing warmth of spring allows 
they leave these shelters and seek the trees attacked by them. 


From the time of their scattering in the spring until the appearance of © 


the first adults after midsummer they are much less conspicuous, and 


are not likely to be noticed except upon search directly for them. It — 


is at this time, however, that their eggs are laid, and the numerous 
young are hatching and beginning their work on the trees. After 
midsummer their gregarious tendency is again manifested in the flock- 
ing of the bugs of all sizes and in great numbers in lines up and down 


the trunks and branches of the trees. Not infrequently they may be > 
seen crowded in a broad line extending from the ground to the second- 


ary branches, the company including larve ofall sizes, pupz, and fully 
matured individuals. This habit persists more or less completely until 
October and November, or until the trees are bare. During the warm 


days of Indian summer the bugs fly everywhere, flocking to the warm ~ 
sides of buildings and entering houses where, though otherwise harm- — 


less, they become troublesome through their abundance and through 


their propensity to fall clumsily into pails of water, crocks of milk and ~ 


other articles of food léft uncovered. 

They are principally found, as stated, upon box-elder trees, but 
observation shows them to be much more general in their selection of 
food-plants. They feed also on the ash, and I have observed them in 


abundance sucking the sap from the Ampelopsis clinging to the south ~ 
side of a stone building. Into the greenhouse many make their way — 


during the autumnal flight, and such are specially fortunate; for they 
find there not only the desired warm shelter, but abundance of food as 
well. They are not slow to test the qualities of the juices of the plants 


growing in the house, and we have seen them with beaks inserted in — 
the stems of geraniums, cactuses, lilies, Coleus, Ageratum and other — 


plants. 


Remedies. 


Attack from Hemiptera (suctorial insects) are particularly to be 


dreaded, as they cannot be reached by the arsenites, of which are 


= 


j 
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several of our best insecticides. Kerosene emulsion would probably 
be the best application that could be employed when the bugs occur on 
trees. When assembled on the ground in patches or large areas, as 
reported from North Dakota, kerosene mixed with water by brisk 
stirring or, better still, unmixed, could be effectively used for their 
speedy destruction Hot water, when convenient, would be a simple 
remedy. Any one of these applications would be more effective upon 
the insect in its early stages, before the development of wings has 
given a degree of protection. 


The Grasshopper Plague in Western New York. 
(Ord. OrTHOPTERA: Fam. AcRIDID&.) 


The injuries from grasshoppers (locusts) in the State of New York 
noticed in the brief undistributed report for 1893, which were so severe 
as to have been characterized asa “grasshopper plague,” have been 
_ followed by similar injuries in 1894. The following notice of it, given 
to the Country Gentleman of October 12, 1893, and in part included 
in the report above named, will apply, in the main, to the visitation of 
the present year. 

The Rocky Mountain Locust. 

It is fortunate for the agricultural interests of the Eastern United 
States that it is exempt from the ravages of the destructive grasshopper 
of the West, Melanoplus spretus, or the “ Rocky Mountain locust,” as 
it is familiarly called, which in years gone by brought fearful losses, 
suffering, starvation, and death to many families and communities in 
Kansas, Nebraska, and Iowa. In these three States, with Missouri 
added, the loss to cropsin the year 1874 was estimated at one hundred 
millions of dollars. It is probable that severe injuries by this particu- 
lar species will never occur east of the Mississippi river. Its perma- 
nent breeding grounds lie far to the westward; and, as in its most 
extended migrations it has not crossed the Mississippi, there is no fear 
that it will do so hereafter, now that, thanks to the labors of the 
United States Entomological Gommission, its eastward migrations and 
its ravages have been virtually brought under control. 

In the eastern portion of the United States—- of the more than one 
hundred species of locust (commonly called grasshoppers) that are known 
to science, there are, strictly speaking, no migratory ones. The reason 
of this is obvious; there are no arid regions of elevated, treeless plains 
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within this limit, of the character of tbe breeding grounds of the 


; 


: 
¢| 


spretus, the sparse vegetation of which compels the immense broods to ~ 


= 


take flight as soon as winged, often for hundreds of miles into adjoin- — 


ing States in search of food. 


Destructive Locusts of the Eastern United States. 


Our two most common species are the Melanoplus femur-rubrum 
(DeGeer) and Melanoplus atlanis (Riley) —- each having a wide range, 
extending from Florida into British America and occurring on the 
Pacific coast. Of the two, the former, known to many under the com- 
mon name of the “red-legged grasshopper”——-is the more frequently 
met with while feeding in our pastures and meadows; the latter, I. 
atlanis, which has been designated by Dr. Riley as “the lesser migra- 
tory locust,” is, at times and in localities, the more destructive, for, as 
indicated in its popular name, when so abundant as to have devoured 
everything edible, it takes wing and flies for miles to new feeding- 
grounds. It has been particularly abundant and destructive in the 
New England States. Dr. Harris, in his Treatise on the Insects of 
New England, records of what was undoubtedly this species: “ At 
times, particularly before their final disappearance, they collect in 
clouds, rise high in the atmosphere, and take extensive flights. I was 
authentically informed that some persons employed in raising the 
steeple of the church at Williamstown were, while standing near the 
vane, covered by them, and saw, at the same time, vast swarms of 
them flying over their heads.” In Williamson’s History of Maine, 
quoted by Dr. Harris, it is stated: “In 1743 and 1756 they covered 
the whole country, and threatened to devour everything green. Indeed, 
so great was the alarm they occasioned among the people that days of 
fasting and prayer were appointed.” 

In recent times they have committed great ravages in the Merrimac 
valley in New Hampshire, during the years 1872-1885, and again in 
1889, when sixty bushels of the grasshoppers were collected and 
destroyed from one oat field of three and a half acres, under the stimu- 
lus of a State bounty of $1 per bushel. In collecting them, the sheet- 
iron coal-oil pan, known as the “ hopperdozer,” employed in the West- 
ern States against the Rocky Mountain locust, was used. 

So serious were the losses sustained that the farmers of the Merrimac 
valley made application to the United States Department of Agricul- 
ture at Washington for such aid as might bring them relief. Dr. 
Riley was commissioned to make examination, and ascertain what 
could be done in practically dealing with the pest. His report was 
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published in the Annual Report of the Department for the year 1883 
(pp. 170-180, pl. 2), and as it contains a full discussion of the history, 
characters, range and life-history, natural enemies of, and remedies 
(5 pp.) for, the species, it will amply repay perusal, especially by 
those who may hereafter be called to contend with this voracious 
- insect. 
Our Two Most Injurious Species. 


Melanoplus femur-rubrum, the red-legged grasshopper, although not 
known ever to become migratory, from its being the more abundant of 
the two, is probably chargeable with a greater aggregate amount of 

injury to gardens, fruit-trees, and crops than the WZ. atlanis. Both of 
these species belong to the same genus with the Rocky Mountain 
locust, and resemble it closely in life-history and habits. The three 
are so much alike in appearance that a close inspection by an ordinary 
_ observer would only show that MW. spretws of the West is the better 


Fic. 18— The Rocky Mountain Locust, M. spretus. 


Psi 9 


‘ 


fitted for long flight by its considerably longer wings. MM. atlanis was 
; confounded with M. femur-rubrum until within less than twenty years 
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Fic. 19— The Red-Legged Locust, M. FEMUR-RUBRUM. 


ago; itis hardly separable except by comparison of the last segment 
of the abdomen. Until lately, and up to the present by some writers, 
the above three species and their associates have had place in the 
genus Caloptenus. 

; Operations in New York. 

The present year (1894) has been a favorable one for grasshopper 
multiplication, from the dry weather that has prevailed over a large 
extent of the country —in one locality in Illinois “not a drop of 

ain having fallen in three months.” 

It is very unusual that occasion arises for complaints of grasshopper 

_ Injuries to crops in the State of New York, but this year, in its western 
_ counties, they have, for the first time in several years, proved to be a 
56 


4492 NEW YORK STATE MUSEUM 


veritable plague. About the middle of July, even while M@. femur- 
rubrum was yet in its wingless larval stage, their abundance, and 
damage caused by them, began to arouse apprehensicn and alarm. 
From that time up to the last of August their destructiveness con- 
tinued to increase, until certain crops were entirely ruined, and of 
others only a small portion escaped. Fortunately, after a heavy rain- 
fall on the 28th and 29th of August, amounting to over five inches* in 
some localities, a material diminution in their number was observed. 
They appear to have been particularly injurious in the more western 
counties. Mr. J. A. McCullom, of Niagara county, writing toward 
the latter part of August, states that most of the crops have been 
destroyed entirely by the ravenous insects or so damaged as to be 
worthless. From Erie county it is reported: ‘Grasshoppers have 
settled down on this section of Western New York and eaten every 
green thing in sight. The loss will be very large. Acres on acres 


which a short time ago were fresh and green with ripening crops are — 


now barren wastes of leafless stalks and branches. At first but little 
attention was paid to the flying and hopping pests, but as they 
increased in number hourly, the farmers became alarmed and steps 
were taken to drive them away. A strong mixture of salt and water 
was used, but had little effect.” 

In Chautauqua county fields of oats were stripped of their grain 
early in August and “garden truck” wholly destroyed, while in 
Cattaraugus and Allegany counties they were very numerous at the 
same time. In Wyoming county, after consuming the corn, they 
began to eat the leaves of the fruit-trees. In Genesee county they 
were reported as “eating every grean thing.” In Orleans county 
“they had never been seen in such numbers before.” : 

Along the southern range of counties they were quite destructive in 


Steuben (many oat crops were cut prematurely for fodder in order to — 


save it), in Chemung and Tioga. In Central New York they inflicted 
much damage in Madison county and northeasterly toward the lake 
shore in Oswego county, where, among others, the cabbage crop 
suffered severely. In the northern part of the State, as in Franklin 
county, they were less destructive, but pastures and meadows were 
reported as suffering from them. Even in the Adirondack Mountains 
of Essex county they were observed by me in July and August in far 
greater abundance than I had ever before known them to occur in that 
region. In walking through the meadows hundreds were continually 


* At the stations of the N. Y. State Weather Bureau at Sacketts Harbor and at Watertown 
in Jeffer3zon county, the rainfall at this time was 5.25 inches and 5.51 inches. 


—_—_er—eVvweweeeeee eee 


REPORT OF THE STATE ENTOMOLOGIST 443 


being driven up before me, but no complaint was made of injuries 
sustained, although they must have been of considerable importance. 


Species Chargeable with the Injuries. 


As usual in the State of New York a large proportion of the injury 
committed on the crops this season is chargeable to WM. femur-rubrum 
and MM. atlanis, but in their destructive work they had nearly a score 
of active assistants in other members of their family, which were also 
unusually abundant, among which were Melanoplus femoratus, Circo- 
tettix verruculosa, Camnula pellucida, Dissosteira carolina and 
Chimarocephala viridifasciata. 


The Present Condition. 


With the crops of the year for the most part harvested, compara- 
tively little is being reported at the present of grasshopper injuries; 
but as the creatures are still existing in force and will continue until 
the coming of heavy frosts, much apprehension is being entertained 
that in the absence of other as desirable food they will turn their 
attention to the winter grain and entirely destroy it. There is reason 
for this fear and in all probability it will be a consideration with 
farmers, where the insects still abound, in their usual fall sowing of 
rye and wheat. 


Will the Insects Abound the Coming Year P 


This question, of deep interest to many, cannot be definitely 
answered. When the JV. atlanis apparently became domiciled in the 
Merrimac valley in 1872, it continued to ravage the region for several 
successive years, as before stated, but this may not be accepted as the 
rule. Annual recurrences of a grasshopper scourge — as with that of 
the chinch-bug in Illinois and other of the Western States — is depend- 
ent largely on seasonal conditions, particularly the occurrence of 
drouths, on the number of its parasites and predaceous enemies, and 
on fungus attacks. Each female of W. femur-rubrum and WM. atlanis . 
that survives in a healthful condition until their lives are ended by the 
frosts of October, will have deposited in the soil about one hundred 
eggs. Quite a large proportion of these eggs will doubtless be de- 
stroyed during the winter or before the time for their hatching in the 
coming month of May. Those that hatch will be exposed to many 
enemies and dangers — perhaps so many and potent that any unusual 
abundance will be prevented. It can only be said, from present know]- 
edge, that in the event of severe drouths again prevailing during the 
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coming summer, the ravages of this year will probably be repeated, and 
more disastrously, unless measures shall be taken for their prevention. 


: To Prevent the Ravages. 


The investigations of the Rocky Mountain locust, by the commis- 
sioners appointed by Congress to study its life-history and methods for 
its control, have given us several means by which the injuries of any of 
onr locusts, when occurring abundantly, may be greatly reduced. 

1. Destruction of the eggs.— The eggs are deposited in masses of 
about one hundred, cemented in a “ pod,” in holes bored by the female, 
at a depth of about an inch in the ground. Experiment has shown 
that most of these will be destroyed by harrowing the ground to a 
moderate depth in the autumn, or in mild winter weather. Rather 
bare places along roadsides, and even in roadways, seem to be preferred 
for oviposition. 

2. Plowing under.— Plowing the infested land in the spring, as the 
grasshoppers are about hatching, to a depth of from four to six inches, 
and following this with rolling, has proved a very satisfactory method 
of killing the young hoppers and those about ready to emerge. 

3. The use of the hopperdozer.—W henever the young insects appear 
in sufficient numbers to warrant it, the “ hopperdozer’’ —a long sheet- 
iron pan containing tar or kerosene for catching and killing them, as it 
is drawn over the field — may be effectually used. For its construc- 
tion and manner of use in the Western States, and in the Merrimac 
valley of New Hampshire, see the Annual Reports of the U.S. Depart- 
ment of Agriculture. 

4. The braa-mash poison.—When the above methods have not ac- 


complished their purpose, or all active measures have been neglected. 


until the insects have become winged, the poisoned bait may be re- 
sorted to, with every prospect, if we may judge from the testimony 
borne, of its successful working. The bran-mash recommended by Mr. 
Coquillett, after its use on the devastating locusts in San Joaquin -val- 
ley, California, may be made in the following manner: To a washtub 
or half-barrel about three-fourths full of dry bran, add about five 
pounds of arsenic and mix thoroughly with a spade or shovel. Dis- 
solve five pounds of sugar in a pail of water, pour it on the bran and 
arsenic, and stir thoroughly, adding more water until the mash is 
entirely saturated. 

The mash may be distributed in spoonfuls Sia es the field, in 
such quantity as is eaten by the grasshoppers. Mr. Coquillett used a 
teaspoonful for each tree, shrub, grapevine, or plant infested, at a cost 
of less than 50 cents for each acre of orchard or vineyard, and as a 
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result, hardly a living locust could be found a day or two thereafter, 
while the ground was literally covered with their dead bodies. 

j To those who have been sufferers from the locusts in New York this 
year—in the event of a prospect of a recurrence of the visitation 
another season —— it would be well if they write to the Department of 
_ Agriculture at Washington, asking to be furnished, if possible, with 
Bulletin 25 of the Division of Entomology, entitled, “ Destructive 
Locusts,” by C. V. Riley, Ph. D. Its more ccmplete title is: “A Pop- 
ular Consideration of a Few of the More Injurious Locusts (or ‘ Grass- 
_ hoppers’) of the United States, together with the Best Means of 
Destroying Them.” Several of the facts embodied in the above com- 
munication have been taken from this publication. 


Julus ceeruleocinctus Wood. 
With Associated Potato-Scab. 


F (Class Myriopopa: Ord. Carmmocnatua: Fam. Juin.) 


From being nearly allied to insects and at times similarly destructive 
to important crops, the millepeds, or “thousand-legged worms,” and 
their operations are frequently brought to the notice of the ento- 
- mologist. 

Boring into Potato Stems. 

Mr. D. J. Garth, of Scarsdale, Westchester county, N. Y., has sent 
a potato plant dug on June 3d, in which most of the stems had been 
eaten by Julus ceeruleocinctus from the surface of the ground down- 
ward six inches to the seed tuber, burrowing into which were a num- 
__ ber of this milleped. | 


2 Fie. 20. —Thousand-legged worm, JuLUS C=RU- 
fli LEOCINCTUS Wood. 
i 


f A similar attack is published in the Rural New Yorker for Jure 22, 
if 1889 (page 416), where the stems were found fallen over and either 
_ dead, wilted, or wilting. Investigation showed that a thousand legged 
worm was the cause. “In some instances the vine was girdled; in 
others from one to four of these millepeds were found eating into the 
stems; in others they h2d bored into and up the stem. The vines at 
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length rot about the infested part or become so weakened that they 
fall over and die. They are attacked always just beneath the soil or 
from one inch to an inch and a half below. It is learned that potato 
vines in certain parts of Monmouth county, N. J., are similarly 
affected.” | 

In all probability the above was also the work of Julus ceruleo- 
cinctus, the most common species in the State of New York. 


Infesting Scabby Potatoes. 


Mr. Garth has also sent at another time some “scabby” potatoes, 
containing in cavities several of the same Julus. The potatoes had 
been grown in an orchard about ten years old, which had been in grass 
for several years and was broken up the preceding year. The soil was 
good and in lieu of barnyard manure, ground bone and muriate of 
potash was used for fertilizing. Mr. Garth desired to know the name 
of the worms and if injurious to crops, how they could be destroyed; 
and also the cause of the scab. 


A Common Pest of Potatoes. 


In reply the name was given with the statement that it was a well- 
known potato pest, frequently found occupying and feeding in cavities 
of potatoes, as in those received. My “third report” (Report to the 
Regents of the University for the Year 1886) contains a four-page 
notice of it,in which some serious attacks are recorded, as in one 
instance where fully one-half of a potato crop in Cooperstown, N. Y., 
was destroyed. In other of my reports it is charged with eating 
the interior of corn lying on the ground, roots of geraniums, of cab- 
bage, stems of lilies, etc. As it often occurs in association with scabby 
potatoes, it has commonly been thought to .be one of the causes of the 
scab, others being other species of millepeds, wire- worms, earth-worms, 
grubs and mites. The truth, however, is that the diseased potatoes 
merely offer an attractive feeding-ground to the various forms above 
named. 

Potato Scab Caused by a Fungus. 

Dr. Roland Thaxter, in his reports as mycologist to the Connecticut 
Agricultural Station, has, it is thought, shown beyond all question that 
the “scab” observed by him and prevalent in this portion of the 
United States is caused by the attack of a fungus, which he has 
described and named as Oospora scabies.* 


———— ae 


* Report of the Connecticut Agricultural Experiment Station for 1891-1892, p. 159. 
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One Form of the Scab may be Caused by Bacteria. 


It was believed a few years ago that Prof. Bolley, now of the North 
Dakota Agricultural Experiment Station, had demonstrated that at 
least one form of potato scab was produced by bacteria, but later 
studies favor the idea that the bacteria observed merely accompanied 
the fungus disease, and that it rarely, if ever, becomes parasitic under 
mature conditions. 


A Potato Scab Caused by Fungus Gnats. 


Quite recently the studies of Prof. A. D. Hopkins, Entomologist of the 
West Virginia Experiment Station, on the connection of species of 
Sciara (small flies) with scabby potatoes and the potato rot, have 
resulted in his showing that one form of scab may be caused by species 
of these flies, commonly known as “fungus gnats.” He concludes a 
paper* on the subject read before the Entomological Society of Wash- 
ington in these words: 


While I admit that one or more forms of the so-called potato scab 
may be due to the action of fungi and that the true potato rot is a 
fungous disease, I am confident that there are forms heretofore recog- 
nized as scab and rot which are not due to fungous disease, but are the 
direct result of the attack of insects belonging to the family Myceto- 
philide and to the genera Sciara and Epidapus. 


The species that he found especially instrumental in producing the 
potato scab blemish was a new and interesting, Hpidapus which he has 
described, named and figured as Epidapus scabies. The fly is so 
minute, being only from 1 to 2 mm. in length, that it would escape 
observation in ordinary examination of potatoes affected with the 
scab: 

How to Prevent Potato Scab. 


Replying to the important inquiry of how to prevent the scab, Dr. 
Thaxter, while not able from the results of his experiments to indicate 
'any remedy for it, has named the following as preventive measures: 
1. The seed must be free from scab. 2. Land where scab has prevailed 
must not be planted to potatoes. 3. Scabby potatoes should not be fed 
to live stock unless they have been first thoroughly cooked. 4. Use 
any other fertilizer in preference to barnyard manure. 5. If a crop is 
found to be infested with scab, dig it as soon as possible in order to 
stay its increase. 

The following treatment, it is claimed, will almost insure a crop 
against the scab, if planted in soil not already infested. It is known 


* Notes on the Habits of Certain Mycetophilids, with Descriptions of Epidapus scabies sp. 
nov. 
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as “the corrosive sublimate treatment” and was proposed by Prof. 


Bolley, in 1891, in Bulletin No. 4 of the North Dakota Agricultural — 


Experiment Station, on “ Potato Scab and Possibilities of Prevention.” 
The directions are: Dissolve two ounces of finely pulverized corrosive 
sublimate in two gallons of hot water and let it stand over night or 
until all dissolved. Pour it into a barrel containing thirteen gallons of 
water and allow it to stand for four or five hours, stirring it several 
times thoroughly. Selecting as fair seed potatoes as possible, wash all 
the dirt from them and immerse as many as you can in the solution for 
one hour and a half. Pour off the solution, which may be used several 
times if needed. After the potatoes are dry, cut and plant as usual, 
or they may be cut before the treatment if preferred. The corrosive 
sublimate is a strong poison and should be used with care. The solu- 
tion named is the same as used in surgery and will not injure unless 
taken into the stomach. 


Remedies for Thousand-Legged Worms. 


The injuries of the Judide@ have long been known and borne without 
the discovery of any simple remedy or preventive. Where they are 
very abundant the ground might be treated in the autumn with a lib- 
eral coating of gas-lime if obtainable. Salt freely applied broadcast 
or dropped over each hill after planting should make the tuber or the 
stalk distasteful to the worm, as it does the roots of young corn to the 
white grub. Application of soot and water has been recommended 
by English writers, but it would be difficult to procure it in 
sufficient quantity for use in large fields. Dr. Smith, Entomologist 
of New Jersey, has had excellent results in treating infested 


crops with potash and with kainit. Of the latter he states: “ Where 


potato ground is infested with wire-worm (/Julus), a heavy dressing 
with kainit will bring relief;” and of potash — “it is effective against 


*  * * the wire-worms (Julus) on potatoes.”* Although the 


quotations leave us in doubt whether wire-worms or Julidw were 
experimented with, the applications should be equally successful with 
either, as their habits are much alike. Kainit was found to be the 
more valuable as an insecticide, especially against wire-worms. 


In a communication on “ The Thousand-legged Worm,” by Dr. Fitch, 


to the Country Gentleman of July 14, 1859, p. 27, it is stated that 
thousands of a species of Julus (not determined) had been destroyed 
by hot water after they had been drawn to shelter beneath boards laid 
on the walks in the evening. The boards might prove more effective 


—<—<———— 


* Annual Report New Jersey Agricultural Station for the Year 1890, 1891, page 436. 
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if slices of potatoes or of other vegetables of which they are known te 
be fond, were placed beneath them to serve as baits. 

Curtis in his Furm Insects, page 207, among other remedies, recom- 
mends strewing old cabbage leaves over a field, in the same way as 
when slugs are troublesome, and employing children to turn them over 
and collect the millepeds secreted beneath. 

Miss Ormerod states that a species of Julus, J. guttatus, has a 
special fondness for mangolds, and where slices had been placed for bait, 
she had seen them swarming, when removed, with the millepeds 
crawling over them in all directions. Cotton-cake had also been found 
to attract them from special crops. “A strong solution of common 


salt or of nitrate of soda rapidly killed the spotted millepede.” 


Mites Attacking Mushrooms. 
(Class Aracunipa: Ord. Acarina: Fam. ?Tromsipip 2.) 


A mushroom-grower, writing from Newburgh, N. Y., who has three 
thousand square feet of mushroom beds in cellars, asks for a remedy 
for “the millions of small, reddish crawling lice which attack each ‘ pin 
head’ as soon as it shows through the soil.” 


Prolificacy of Mites. 


No examples were sent, but with hardly a doubt the little reddish 
creatures were mites, belonging to the Order of Acarina, as no other 
living forms (unless Anguillulide) would occur “in millions” in 
connection with mushrooms, except the minute and rapidly multiply- 
ing acarids. Thus, in an instance recorded by Murray —in a barn on 
the Imperial farm at Vincennes, where Australian potatoes had been 
stored, such an immense number of mites had been developed in less 
than eight days that the soil of the ground was completely covered 
with a bed of the Zyroglyphus, looking like an animatel dust, of a 
gray color, and composed of myriads of millions of these little 
animals. 

An European Mushroom Mite. 

It would be of interest to know the particular species that has 
attacked the pin-head mushrooms of the above inquiry, as it might aid 
in prescribing the proper remedy. In Europe, Rhizoglyphus rostro- 
serratus is very destructive to the cultivated mushrooms, particularly 
to the common Agaricus campestris grown in the vicinity of Paris, 
but this is described as of a feeble, gray, rusty color; it produces, or is 
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associated with, a moist black rot, which in less than forty-eight hours 
reduces the mushrooms toa state of black and deliquescent putrescence. 


Probably Bryobia pratensis. 

It is not improbable that the mites of the Newburg cellar may be 
the Bryobia pratensis, known sometimes as “the clover-mite” from 
its being often found upon that plant, although frequently met with on 
other vegetation. It is a common species in the State of New York 
and many of the other States, and reports are received, from time to 
time, of its occurrence in dwelling-houses, in conservatories, in road- 
ways and elsewhere. (See account and illustration in the sixth and 
seventh reports of this series.) 


Remedies for Mites. 
The best remedy that we have for mites is sulphur. An application, 
by means of a powder-bellows, of the flour of sulphur over the mush- 


room bed when the “ pin-heads ” make their appearance, ought not to — 


interfere with their edibility. The experiment might also be made of 


sublimating sulphur by placing it on the steam pipes, or by burning © 


brimstone. The last-named method has been made very convenient 
for use under almost any conditions, in the sulphur candles of about a 
pound weight each, which have lately been put in market for disinfect- 
ant purposes, and may be purchased in most drug stores. It is pos- 
sible, too, that the vapor of bisulphide of carbon might be employed 
for killing the mites. A small quantity —-an ounce or two of the 
liquid—may be placed in an open vessel near the ceiling so that the vapor 
in descending might diffuse itself over the ground area. The cellar 
should be closed, and no lamp or light or fire of any kind brought in 
which might ignite the inflammable vapor. 


Caution in Use of Insecticides, 
It would be well, before using either the sulphur or the bisulphide of 
carbon as above suggested, to consult Mr. William Falconer, of Glen 


Cove, L. I., who is intimately acquainted with mushroom culture in all | 


its phases and an authority on the subject, and his opinion asked as to 
the possibility of injury to the mushrooms, either in their development 
or for the table, from the use of the substances named. If it shall be 
found that they may safely be used, we will have in them convenient 
and effective methods of ridding mushroom beds not only of mites, but 
of the larvee of a small fly and other insect forms that are frequently 


so detrimental to mushroom culture as to arrest it completely at cer-— 


tain seasons: 
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Mites Infesting Potatoes. 


(Ord. Acartna: Fams. Acarip, GaMAsID 2.) 


Some “scabby ” potatoes received from Westchester county, N. Y., 
had large cavities eaten into them, which were nearly filled with “ thou- 
sand-legged worms,” Julus cewruleocinctus. Associated with them 
were hundreds of mites occupying, and apparently feeding in, the cavi- 
ties excavated by the millepeds, Examples of the mites were sent to 
Prof. H. Osborn, of the Iowa Agricultural College, who is studying 
these creatures, for his identification. He returned answer as follows: 


Food-habits of Rhizoglyphus. 


“The specimens I take to be a species of LRhizoglyphus, near or 
identical with the &. (Zyroglyphus) phylloxere of Planchon and Riley, 
the habits of which were recorded as very similar to this — feeding 
. upon the vegetable tissues of the roots infested with Phylloxere. 

“‘T have seen examples apparently identical with this, in large num- 
bers, in various vegetables and roots that were injured by insects or in 
a partial state of decay, and I surmise that they feed mainly, if not 
entirely, on decaying vegetable matter, although Riley reported them 
as, when full-grown, preying upon the Phylloxere” (Sixth Report on 
the Insects of Missouri, 1874, p. 53). 


Associated with Potato Scab. 

This mite is identical in appearance with a species of which a photo- 
graph was sent me a few years ago by a correspondent in Eastern New 
York, who claimed, and was very confident, that he had made the dis- 
covery that it was the cause of the “potato scab.” From this it may 
be inferred that it is not infrequently an attendant on the scab disease, 


Other Mites in Potatoes. 


In Third Report on Insects of New York I have recorded the appear- 
ance of two species of mites in cavities of potatoes associated with 
Julus ceruleocinctus, one of which was Uropoda Americana Riley — 
an occasional parasite of /Judus, and the other a vegetarian, apparently 
undescribed, and for which, if it proved to be new, I proposed the 
name of Gamasus obovatus.* 


* Third Report on the Insects of New York — ‘‘ Report to the Regents for the Year 1886,” 
1887, pp. 133, 134. 
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Tyroglyphus Lintneri Osborn. 
A Mushroom-Infesting Mite. 
(Ord. Acarina: Fam. Acarip#£.) 


In December, 1892, some mushrooms were sent to me from James- 
port, Suffolk county, Long Island, suffering from an attack of mites, 
The mites abounded in blackened cavities in both the pileus and stalk. 
They were white, shining, and long-haired, and were apparently an 
undescribed species of Jthizoglyphus. When submitted to Prof. 
Herbert Osborn for examination, he found the mite to approach nearly 
to Tyroglyphus phylloxere Riley, but to differ from it in several 
structural details, and has described it under the name of Tyroglyphus 
Lintneri, in Science, xxii, 1893, p. 360, with figures. For convenience 
of reference, the description and figures and accompanying remarks are 
herewith given: 

Some time ago I received from Prof. J. A. Lintner specimens of a 
mite which had been found infesting mushrooms quite seriously, and ~ 
from its habits and the statements concerning its numbers, it is likely 
to prove a very important pest of this crop. From the literature which 
is available, it does not appear to be described, and is certainly differ- 
ent from the species described as infesting mushrooms in Europe. It 
approaches more nearly to the Zyroglyphus phylloxere of Riley, but 
is quite different in many structural details. Since it is likely to prove 


of importance, it seems desirable to describe it, even though it may 
possibly prove identical with some of the described European forms. 


(2) 


Tyroylyphus Lintnerin. sp. a, dorsal view; b, ventral view; c, tarsus more enlarged—length 
shown in circle to right. (from nature, by H. Osborn.) 


Description. 


Tyroglyphus Lintneri n. sp. The mandibles are large, chelate, 
strongly toothed, the palpi terminating with a strong hook. The tarsi © 
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hooked with no sucker visible, the last segment long, slender, spiny at 
tip and on the two anterior pairs bearing a clavate appendage. ‘The 
hairs are very long, those on the posterior part of the body equal to or 
greater than the length of the body, and their origin marked by chit- 
inous rings, six located on the posterior portion of the anterior division 
of the body and standing quite erect, ten on the posterior portion, two 
at anterior angles, two behind the middle, and others near the margin 
on the posterior third of the body; abdominal suckers, four, located 
between the abdominal legs. 

This species differs from 7: phylloxere Riley, particularly in the 
greater length of the tarsal joints, greater curvature of tarsal claw, and 
the much greater length of the hairs—those at the end of the 
abdomen being as long or longer than the body, while those of 
phylloxerc, Riley describes as about one-third the diameter of the body. 
It is also larger than specimens I have determined as phylloxerw, and 
the second pair of legs is further back on the body than shown in 
Riley’s figure. 


Prof. Osborn found the above species different from the Tyroglyphus 
which I had sent to him occurring in cavities in potatoes (see page 451), 


. Phytoptus pyri (Scheuten). 
Pear-Leaf Blister-Mite. 


(Class ARacnnipa: Ord. Acarina: Fam. Puytoprip#.) 


SCHEUTEN: in Wiegman’s Archiv., 1857, p. 104 (original description as 
Typhlodromus pyri). 

PACKARD: Guide Study Ins., 1869, p. 666 (brief notice, as T. pyri). ; 

GLOVER: in Rept. Comm. Agricul. for 1872, 1874, p. 113, fig. 2 (brief notice, as 
T. pyri). 

Murray: Econom. Entomol.— Aptera [1877], p. 358 (brief account). 

BURRILL: in Gard. Monthly and Horticul., xxii, January, 1880 (general 
account). 

RILEY: in Am. Ent., iii, 1880, p. 26 (review of Burrill’s account), p. 74 (refer- 
ence to Glover’s account, as T. pyri). 

GARMAN: in Rept. Ins. IIl., xii, 1883, pp. 125, 134, 140, figs. 24, 25 (Burrill 
quoted). 

OsBORN: Bull. no. 2 Iowa Agr. Coll., 1884, p. 56 (brief account). 

CRAWFORD: Rept. on Fusicladiums, etc., in Australia, 1886, p. 46 (general 
account). 

OSBORN-UNDERWOOD: in Canad. Entomol., xviii, 1886, p. 12 (listed). 

GILLETTE: in Rept. Mich. Hort. Soc. for 1886, 1887, p. 87 (mention). 

WEBSTER: in Insect Life, i, 1889, p. 363 (mention); in id., v, 1892, p. 105 

r (abundant in Ohio); the same, in 23a Ann. Rept. Ent. Soc. Ont. 4 
a 1892, p. 40; also in Canad. Entomol., xxiv, 1892, p. 207. 
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COMSTOCK-SLINGERLAND: Bull. 28 Cornell Agr. Expt. Stat., 1890, pp. 103-107, 
figs. 1-4 (detailed account). 

LINTNER: in Count. Gent., lv, Oct., 1890, p. 781 (general account); 7th Rept. 
Ins. N. Y. for 1890, 1891, p. 865 (Summary of preceding account); 
in Insect Life, v, 1892, p. 105 (abundance in Eastern N. Y.); the 
same, in 23d Ann. Rept. Ent. Soc. Ont., 1892, p. 40; also in 
Canad. Entomol., xxiv, 1892, p. 207; in Count. Gent., lvii, 1892, 
p. 504 (remedies); 9th Rept. Ins. N. Y. for 1892, 1898, p. 442 
(reference to Count. Gent.); in Count. Gent., lix, 1894, p. 468 
(general account). 

FRENCH: Destr. Insects Victoria, 1891, Part 1, p. 119 (general account, col. 
plate). 

RILEY-HOwA4RD: in Insect Life, iii, 1891, p. 308 (reference); in do., v, 1892, p.1 
(reference); in do., vii, 1894, p. 278 (on Pacific Coast). 

WEED: Insects and Insecticides, 1891, p. 68 (general account). 

FLETCHER: in Exper. Farms Repts. for 1891, 1892, pp. 198-200, figs. 5, 6 (gen- 
eral account); in 24th Ann. Rept. Fruit-Growers Assoc. of Ont. 
for 1892, 1893, p. 118; in Ann. Rept. for 1892, p. 146 (mention). 

Coss: in Agr. Gazette N. So. Wales, iii, 1892, pp. 287, 288, fig. 11 (general 
notice). 

SLINGERLAND: in Insect Life, v, 1892, p. 104 (general account); same in brief 
in 28d Ann. Rept. Ent. Soc. Ont., 1892, p. 40; also in Can. Ent., 
xxiv, 1892, p. 207; in Count. Gent., lvii, 1892, p. 629, c. 2 
(remedy); in Bull. 61 Cornell Agricul. Expt. Stat., Dec., 1893, pp. 
317-828, figs. 1-5; the same in 6th Ann. Rept. id. for 1893, 1894, 
pp. 821-330, fig. 1-4 (life-history, remedy, bibliography, etc.); in 
Canad. Entomol., xxvii, 1895, p. 330, in foot-note (Nalepa writes 
Phytoptus pyri n. sp.). 

SMITH: in Insect Life, v, 1892, p. 105 (remedies); the same in 23d Ann. Rept. 
Ent. Soc. Ont., 1892, p. 40; also in Canad. Entomol., xxiv, 1892, 
p. 207). 


McCartTHy: Bull. 92 N. Car. Agr. Expt. Stat., 1893, p. 99 (brief notice).: 


BETHUNE: in 23d Ann. Rept. Ent. Soc. Ont. for 1892, 1893, p. 9 (spread in 
Ontario and Maritime provinces). 

ORMEROD: 17th Rept. Inj. Ins. for 1898, 1894, pp. 84-88 (general account); 18th 
Rept. id. for 1894, 1895, pp. 86-92 (general account). 

ALDRICH: in Insect Life, vii, 1894 p. 202 (in Idaho). 

WASHBURN: in Bull. 33 Oregon Agr. Expt. Stat., 1894, pp. 9-12, 2 figures 
(attack and remedies). 

ComsTocKs: Man. Stud. Insects, 1895, pp. 44-45, figs. 52-54 (mite and galls 
illustrated). 


The injury caused to the leaves of pear-trees by this mite has long 


been known to fruit-growers in this country, but its true cause was not . 


understood, until detected by Prof. Burrill, and, in 1882, recognized as ~ 


identical with the Phytoptus pyri of Europe. The nature of the attack 
had been known for a number of years earlier, in Europe. 
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The mite as occupant of the galls had been seen by Dr. Thomas 
Taylor, microscopist of the U. 8. Department of Agriculture, in 1872, 
as appears from Glover’s Report for that year, in which he states: 

“In May, many leaves of the pear-tree were observed to be covered 
by dark-brown blotches somewhat like a fungoid growth, but upon 
examination by Mr. Taylor, microscopist of the department, these 
blotches were found to be inhabited by myriads of small mites almost 
invisible to the naked eye. These mites appear to run all over the 
leaves, but especially to burrow in the brown patches, which appear to 
be entirely eaten out by them. Their bodies are long, cylindrical, 
yellowish-white, with only two pairs of legs placed very far forward 


_ toward the head, and they move with considerable agility. They are 


also marked with a multitude of rings, and have two long hairs or 
bristles and two shorter ones on the end of the abdomen.” 

A figure of the mite accompanies the above, and comparison is made 
with the Zyphlodromus pyri Scheuten, figured by Dr. Packard on plate 
10 of his Guide. 


Nature of the Attack. 


In the early spring, as the buds are unfolding, the leaves may be seen 
to be studded with small red spots or blotches which, on close examina- 
tion, show themselves on each side, but more conspicuously on the 
upper, as slightly thickened areas of the leaf. They soon pre- 
sent a fuzzy appearance when seen under a lens, resembling a 
particular form of fungus, for which they had been for many 
years mistaken, it not being then known that they were galls 
produced by a mite. On the under side of the leaf, a small 
opening may be seen in each gall through which the mites emerge at 
their maturity. The galls, at first red, or red on one side and green on 


the other, soon change to blackish or brown upon the destruction of 


> 


the cells and tissues of the affected spot. If a section is made of a gall, 
the two surfaces are seen to be separated by a cavity of disorganized 
tissue. When the attack is severe, and the galls numerous, they coalesce 
into patches of various sizes until they cover large areas of the leaf, 
when the normal action being arrested, the leaf dies and falls to the 
ground. 

The attack at its commencement is usually slight, but under ordinary 
conditions it spreads rapidly and proves quite injurious if allowed to 
continue through the season and for successive years. It seems to be 
extending from orchard to orchard, and is becoming quite widely dis- 
tributed, not only in New York but throughout the States generally. 
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How the Attack may be Recognized. 


The attack can be recognized by comparison with the features given 
above andin other publications on it. Its identification must usually 
depend upon the characters shown in the galls or blisters. The mite 
producing them, even when traveling on the surface of the leaf, is 
invisible to the naked eye, and can only be seen with the aid of a high 
magnifying power. Using an achromatic triplet, when some infested 
leaves sent to me were carefully examined, three or four of the 
four-legged, long, white mites could be distinctly seen moving rather 
rapidly over the surface. 


Is the Kieffer Pear Particularly Liable to Attack. 


A gentleman writing to the Country Gentleman from Haddonfield, 
N. J., in 1894, makes the following statement: 

Enclosed are leaves from Kieffer pear-trees planted in the spring of 
1893, and two years old when planted. The trees are vigorous and 
green, but some of the leaves are shriveled and marked in blotches of 
a reddish brown, as the inclosed show. Other leaves on the same 
branch are healthy, Will you inform me what the trouble is, and 
how to remedy it? I have two thousand trees of this age and, as far 
as I can see, the Kieffers are the only ones affected. 


Another gentleman, writing from Charlotte, N. C, sends leaves of 
four-year-old LeConte pear-trees which show a severe attack of the 
blister galls. 

Another correspondent, from Carlton, N. Y., has written: “ Find 
inclosed Bartlett pear twigs and leaves. Can you inform me what the 
disease is and what causes it, and if there is a remedy for it? There — 
is a dwarf Duchess planted by the side of the Bartlett that does not. 
seem to be affected with this mildew or rust, or whatever it is.” 

It will probably be found that the mite will attack all or most of the 
varieties of pear without special preference, such as the pear-midge has 
shown for the Lawrence pear. 

Its infestation of a single tree in an orchard may be the result of its 
having been accidentally carried to it by the wind or upon a bird or 
insect, as the San José Scale insect is known to be conveyed. Should 
the mites fall to the ground with the leaves, they would not probably 
survive the winter; and it is hardly possible that they would travel 
from one tree to another unless by contact of interlocking branches. 


Characters of the Phytoptide. 


The Phytoptide, the family to which the pear-leaf blister-mite 
belongs, are‘popularly known as gall-mites from the deformities that 
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they occasion on the leaves of the plants that they infest. Not all, 
however, produce galls, some of them living within the buds and 


_ arresting their development, while others occasion a singular growth of 


curled or twisted hairs on the under side of the leaves in which they 
live. The galls that they produce are of various forms and sizes, but 
they frequently appear as rounded swellings or pouches on the upper 
surface of the leaf, with a slit-like opening below, through which the 
mites may pass in and out. They are to be found upon several of our 
trees and shrubs and plants, as the maple, ash, the elms, oaks, linden, 
willows, pear, grapevine, arbor vitze, verbena, etc. 

The artificers and occupants of these galls are very peculiar creatures, 
They are exceedingly minute — most of them disclosing hardly any 
form to the naked eye. Some of them are “so small and transparent 
(as the Phytoptus of the ash), that it cannot be seen in the gall at all, 
and it is only by washing out the galls and searching for them in the 
water in which they have been washed that it can be known that there 
have been living creatures there.” Under the microscope they show 
extraordinary structure. Mites, as a rule, possess four pairs of legs, 
while these have but two pairs, and for this reason they were fora long 
time regarded as the undeveloped larve of other species of Acarina, 
Their legs are five-jointed, and terminate in a single curved claw and 
an associated feathered organ. They have a tubular rostrum and a 
pair of feeble maxilla, enabling them to feed both by biting and suc- 
tion; their cylindrical, long, transversely multi-ringed abdomen ends in 
a sucker capable of being extended and withdrawn. 

The Phytoptide have recently been separated into subfamilies by 
Dr. Alfred Nalepa, of the Royal and Imperial College, Vienna, as pub- 
lished in the Reports of the Proceedings of the Imperial Academy of 
Science, of Vienna. His writings have not been seen by me, but quot- 
ing from Miss Ormerod’s 17th Report, 1894, the main distinctions on 
which divisions are based, are “on such points as the body being cylin- 
drica], as is generally the case with the genus Phytoptus, or the abdo- 
men being the largest immediately behind the thoracic shield, or other 
variations of form; also on the abdomen being similarly ringed 
throughout, or the rings broader on the back and narrower below, or 
other variations.” 


The Pear Phytoptus — P. pyri. 


Through the kind permission of Dr. Nalepa, one of the excellent fig- 
ures with which he has illustrated the mite and its operations, is here- 
with reproduced. 

58 
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The fruit-grower will need no further detail of the appearance of the 
mite to serve for its recognition, than has already been given. The 
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Fig. 22.— The pear-tree blister-mite, PayTopTus PYRI, largely magnified; and a leaf showing 
the blister galls, natural size. 

entomological student, in the absence of Dr. Nalepa’s paper, may be 

glad to have the following abridgment of Dr. Nalepa’s description, as 

given by Miss Ormerod, in her 17th Report: 


Body cylindrical, 0.2 mm. long, about 5-6 times as long as broad. 


Thoracic shield very small, semicircular. * * * The proboscis is 
strong, slightly curved, directed forward, and 0.025 mm. long. The 
legs are rather weak and short. The holding-claw (“ haftklaue”) is 
very small, exceedingly slender, and four-branched. (This is some- 
times described as a “feather-bristle.”) * * * The abdomen is 
uniformly ringed (about eight rings), and rather finely punctured. 


Remedies. 


Most of the mites can be destroyed by applications of sulphur in 
some form, as the simple flour of sulphur thrown upon the foliage 
when wet with dew; sulphur, soap, and water mixed; combined with 
an alkali in the proportion of one pound of sulphur and two pounds of 
fresh lime boiled in four gallons of water; or, four ounces of sulphuret 
of lime, purchased at the druggist’s, and two ounces of soft soap, 


oe) 
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stirred into one gallon of water. The Bordeaux mixture and other 
similar preparations which are now being extensively employed for 
fungoid diseases should be efficient in killing various species of mites. 

But as the Phytoptide are usually concealed within their galls, they 
are but slightly amenable to sulphur or other insecticides. Their 
attacks are ordinarily, for a considerable time at least, quite local, 
being confined to a single tree, or even to a limb. 

If taken at the very commencement of the attack no better remedy 
can be found than to pick off all of the infested leaves, or remove the 
infested branches, from time to time, whenever the presence of the 
blister galls is noticed, and burn them. When there are no conveni- 
ences for spraying, trees more generally affected should be heavily 
pruned in spring or winter for burning. 

The best method, however, where proper spraying can be done, for 
arresting an established attack of this most troublesome pest, has 
recently been published by Mr. M. V. Slingerland of Cornell Univer- 
sity, in an excellent paper on the “ Pear-Leaf Blister,” contained in: 
Bulletin 61 of the Cornell Agricultural Experiment Station, December, 
1893. Careful experiments carried over two seasons have shown 
Mr. Slingerland that the insect “can be nearly exterminated in a badly 
infested orchard by a single thorough spraying of the trees in winter 
with kerosene emulsion diluted with from five to seven parts of 
water.” 

This is a valuable discovery, for there need not, hereafter, be any 
difficulty in arresting attacks which, hitherto, we have been entirely 
unable to control. 


A Peach-Tree Phytoptus—P. Ppersice. 


Dr. Thomas Taylor, of Washington, has given me verbally, the 
following information: In the year 1872, soon after he had discovered 
the pear-leaf blister-mite, now known as Phytoptus pyri, in association 
with its galls, and had called Mr. Glover’s attention to it (see page 455 
of this report), he observed, also, immense numbers of a similar mite, 
but of only one-half the size, whitening the leaves of a peach-tree, in 
Washington, and running rapidly over the surface of the leaves. It ~ 
had but four legs, and in all other particulars gave evidence of being a 
Phytoptus. 

Dr. Taylor has not seen the mite from that time to the present. No 
published record of its observation was made by him or by Mr. Glover 
to whom it was shown, nor does it appear to have been noticed by any 
_ one else in this country. 
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It is probably identical with Phytoptus persice, noticed briefly by 
Murray, in his Zeonomie Entomology—Aptera, p. 354, where it is repre- 
sented as whitening the leaves of peach-trees, at times, in Montreuil, 
near Paris, as noticed by M. Guérin-Méneville, in 1851, in Ann. Soe, 
Lint. France. The white dust covering the trees gave to the attack the 
name of “the miller” (le meunier). 


A Plum-Tree Phytoptus. 

Mr. Slingerland has recently had brought to his notice, a mite 
inhabiting small, subspherical excrescences encircling the base of buds 
and shoots of plum twigs received from Industry, Pa. Dr. Riley, 
several years ago, had examples of probably the same mite sent to him 
from plum-trees in New York and in Ohio. Mr. Slingerland, in the 
Canadian Entomologist, for December, 1895, has referred the mite to 
Phytoptus phiceocoptes Nalepa, and given a figure of the mite and 
infested twigs. 

Undoubtedly a large number of these gall-mites will be discovered in 
the United States. Professor Garman has indicated fourteen species 
of Phytoptus, of which ten (the other four undescribed) are given in 
the Preliminary List of N. A. Acarina, 1886, of Osborn and Under- 
wood. A large number of Phytoptus galls have been observed. So 
long ago as in 1885, Dr. Hagen, in a paper contained in the February 
issue of the Canadian Entomologist, states, that there are fifty-one 
American Phytoptus galls in the collection of the Museum of Compara- 
tive Zodlogy, and that sixty-eight are known from North America, 
belonging to forty-two species of plants, thirty-three genera and twenty- 
three families. 
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THE SCORPION-FLIES. 


By E. P. Fett, D. Sc. 


(Read in abstract before the American Association for the Advancement of Science, Septem- 
ber 3, 1895, at Springfield, Mass.) 


The scorpion-flies are to be found more commonly in damp, waste 
places, where little of value grows and, consequently, their powers for 
either good or evil are limited by the surroundings. In the larval 
state they are most probably predaceous and may aid in keeping some 
of the smaller injurious insects in check. In the imago state the evi- 
dence of the predaceous habits of Panorpa, the typical scorpion-fly, 
is not so clear as one might desire, yet there is nothing to prove it 
injurious. 

The scorpion-flies, together with the closely-related genus Bittacus 
and a few other allied forms, were long included in the old order Neu- 
roptera. Within recent years some authors have assigned these insects 
to a separate order, the Mecoptera, which is placed between the now 
more limited order Neuroptera and the Lepidoptera. The Mecoptera 


Fig. 23.—Venation of PANoORPA RUFESCENS. The homology of the veins was determined 
by Prof. J. H. Comstock 


are distinguished by possessing four numerously veined membraneous 
wings (Fig. 23); the head is prolonged into a beak; metamorphosis 
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complete. The enlarged forceps-like appendages of the male Punorpa 
has led to the popular name of Scorpion-fly for members of this genus 
(Pls. iii, iv, fig. 12), and it appears that some authors include the genus 
Bittacus under the term “ scorpion- flies,” though the male appendages 
have no likeness to those of a scorpion. This is due, most probably, 
to the lack of a more appropriate common name. Up till 1863 almost. 
nothing was known concerning the life-history of these insects, but, 
thanks to the most excellent work of Brauer,* the student of the order 
need no longer labor in the dark. I have failed to find any important 
contribution to our knowledge of the habits of these insects since his 
time, and nothing in this line appears to have been done upon the 
American species. ‘ 

The breeding and field observations upon which this paper is based 
were carried on under the direction of the Entomological Department 
of Cornell University. 


Panorpa rufescens Ramb. 


This was the most common species of Panorpa in the vicinity of 
Ithaca, N. Y., during the summer of 1895. In 1894 P. maculosa Hagen 
was extremely abundant in the ravines along the shores of Lake 
Canandaigua, N. Y. These species resemble each other so closely 
that in the working out of the life-history of one it is quite likely 
that we have obtained a very good idea of that of the other. They 
are found in moist woods during July and August, especially along 
streams and where nettles abound. The markings upon the wings in 
both species vary considerably not only in extent but also in depth of 
color, and there is some variation in the smaller veins. The scorpion- 


flies seem to be no favorites with collectors. This may be due to an 


indefinable, uncanny appearance, which leads the entomologist to 
look for more agreeable specimens; or it may be due to the unprepos- 
sessing qualities of the mounted insect —it shrivels so badly that it 
cannot be made to look nicely. Though quite common, these insects 
are rarely listed. 

Appearance and General Habits. 

The perfect insect may be seen resting upon a leaf eyeing the 
intruder critically or else flitting to a safer position. The elevated 
fore part of the body, the gracefully curved, erect antenne and the 
large eyes, together with the long beak (PI. iv, figs. 4, 5), give this 
insect a wary look. Though apparently watchful, they are easily taken 
in a net. When held in the hand, they show their indignation by 


*In Verhandl, der k. k. zool. bot. Gesellschaft, xiii, 1863, p. 310, Taf. 18, 14. 
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biting at the confiaing fingers and exuding from the mouth, grass- 
hopper-like, a dark-colored fluid. The males bear the seventh and 
following segments of the abdomen carved over the fifth and sixth, so 
that the enlarged, forceps-like genitalia not infrequently touch the 
dorsal spine of the sixth abdominal segment (PI. iv, fig. 12). 
The males use the genital armor as a weapon; they can pinch harder 
with the large harpe (PI iii, fig. 12 h.) than with the mandibles. The 
_ mobile, extensile abdomen enables them to use this weapon quite 
effectively. European species (P. germanica or P. communis) are said 
to “dart out a long, slender tube toward the disturbing object. 
Through this tube a little drop of malodorous, whitish fluid is forced, 
__ whieh is undoubtedly repugnant to its enemies.”* At least fifty of these 
insects were handled while alive, and yet nothing of the kind was 
_ observed in our species. 


A Peculiar Organ. 


Several times two scorpion-flies were seen standing side by side and 
_ facing in nearly opposite directions — the tip of the long beak of one 
} nearly resting upon the abdomen of the other about midway of its 
length. No importance was attached to this seemingly accidental 
q position at the time. Later studies of the male revealed a curious 
_ organ at this point. Near the anterior margin of the fourth abdomi- 
4 ual segment there is a median tuberculate process or globular elevation 
7 bearing a large, conical, spine, which points in an anterio-dorsal direc- 
a tion (PI. iv, fig. 6). The large spine appears to be the opening of some 
kind of a gland. The posterior margin of the preceding segment is 
produced backward as a bilobed extension thickly set with stout sete. 
_ This process has the appearance of a separate sclerite and is probably 
protective in function, as it not infrequently nearly conceals the organ 
on the fourth segment. In P. maculosa this organ is more fully 
developed. No trace of it has been found in the female. From the 
above it would seem probable that this organ secreted a volatile oil 
attractive to the female. 
_ The male of Panorpa nematogaster McLachl. from Java “ possesses 
_ a curious appendage to the third joint” of theabdomen.+ As the third 
- segment of McLachlan is what I have found to be really the fourth, it 
is possible that this “curious appendage homologous with the 
re similarly located organ occurring in our native species. As a descrip- 
tion of this interesting appendage of Panorpa nematogaster is not 


__ * Packarp: in Kingsley’s Standard Natural History, ii, Crustacea and Insects, 1884, p. 161. 
“d t 8cuppER: in Bull. 2, U. S. Geol. Geograph. Surv., 1v, 1878, p. 542. 
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accessible at the time of writing, it is impossible to do more than sug- 
gest a possible homology between the organs. 


Is Panorpa Predaceous ? 

If one cares to watch these insects, they usually may be seen sitting 
upon the upper side of a leaf. From time to time the wings are 
slowly elevated and the abdomen caused to vibrate rapidly a few times, 
This is most probably a respiratory movement. Occasionally one or 
two may be found feeding upon a dead fly or a dead larva. They 
seem to bite the tissues for the sole purpose of liberating the body 
fluids, so that feeding is a combination of biting and sucking. They 
appear to pay no attention to living, intact insects, although they do 
not hesitate to suck the fluids from a wounded caterpillar. Some 
small Halisidota and Datana larve were placed in cages with Panorpa, 
but in no instance were they injured. One of these larve crawled 
against the leg of a female; she simply moved out of the way and- 
finally flew off. But when an injured larva was placed in the cage, it — 
was quickly pounced upon and the fluids sucked from the wound. 
They do not hesitate to feed upon the dead of their own species, and — 
they will also feed greedily upon raw flesh. A number of individuals — 
were kept in cages and fed upon meat, which was renewed every morn- 
ing. Within ten minutes after the change, most of them would be 
feeding eagerly. There was no tearing and pulling; the tip of the 
long beak would be thrust into the most juicy parts with evident 
delight. Cooked meat was given them once, but it was not relished so © 


well, probably from being toodry. The next morning several appeared 
sick. One female lived upon nothing but meat for eighteen days. She - 
was kept in a tumbler with a little sand in the bottom and muslin — 
stretched over the top. The sand frequently got pretty dry — she : 
might have lived longer had the conditions been more natural. From 
the foregoing it would seem that Panorpa does not prey on living 
animals, although Kirby and Spence record the following:* “ Terrible 
as is the dragon-fly in the insect world in general, putting to flight and 
devouring whole hosts of butterflies, May-flies, and others of its tribes, 
it instills no terror into the stout heart of the scorpion-fly (Panorpa’ 
communis), though much its inferior in size and strength. Lyonnet 
saw one attack a dragon-fly of ten times its own bigness, bring it to the | 
ground, pierce it repeatedly with its proboscis; and had he not by his 
eagerness parted them, he doubts not it would have destroyed this 


za 


* Entomology, vol., ii, p. 253. 1828. 
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yrant of the insect creation.” This statement has been referred to in 
‘a number of more recent works on entomology, and may be considered 
the accepted character of the insect. A French writer has observed 
the same species “eating portions of fishes which had been placed on 
asunny bank.”* Prof. Davis of the Michigan Agricultural College 
has recorded a species of Panorpa as “very common in the fields and 


noticed to attack the cotton-worm.”+ In response to a special inquiry, 
Prof. Davis kindly writes: ‘‘ Astothe Panorpa sp. reported by me, can 
‘only say that I do not now recall the instance under consideration. 
What I saw may possibly and quite probably was eating on an injured 
caterpillar and I felt warranted in classing it with the ones I did.” It 
is possible that Panorpa does attack and kill its own prey, but 
there appears to be no undoubted proof of this at present, unless the 
account of Kirby and Spence is credited —it does not seem possible 
that it could be true of our species, at least. The wounded and dead 
‘cotton-worms would readily explain the presence of Pu vorpa there, as 
referred to above. From an economic standpoint, it makes quite a 
difference whether Panorpa preys upon living, uninjured insects or not. 
Our species were under close observation, indoors and outside, for six 
weeks, yet they were not seen to touch a living, uninjured animal of 
any kind and they were seen a number of times in nature feeding upon 
partially decayed insects: neither the mandibles or the maxillz of this 
insect are well adapted to piercing. This is quite different from the 
closely allied genus Bittacus, which will touch nothing but living prey, 
so far as observed, and its mouth parts are well adapted for piercing. 
The two genera agree in taking very little or no solid food in the 
_imago state. 
Egg-laying Habits. 

A number of Panorpas were kept in a roomy cage with several pot- 
ted plants set in moist sand. ‘The sides of the cage were of glass or 
wire screen and permitted ready observation. At various times in the 
afternoon females were seen walking slowly about and exploring every 
_¢revice in the sand with the long, mobile abdomen. Occasionally one 
“would back down into a crevice till nearly out of sight. Frequently 
these explorations would continue some twenty minutes — the same 
ground being gone over several times. Finally a female would remain 
_ fixed with her abdomen thrust into a crevice. Later investigation 
usually revealed an irregular mass of yellowish-white eggs one to two 
‘ centimeters below the surface; twenty-four to tweuty-nine being the 
‘number counted in each of several clusters. The ovaries were found to 


* Psyche. vol., iii, 1€86, p. 212. 
t In Bull. 15, ‘Ark. Agr. len. Station, 1890, p. 10. 
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consist of about twenty-five tubes, in each of which there were seven 
to eight ova. In the enlarged end of each tube there was a well-devel- 
oped ovum; the next was smaller and less developed; the size and 
degree of development of the ova decreased toward the small end of 
the tube (PI. iv, fig. 11). Observation showed that from twenty-five 
to thirty eggs are laid at one time — presumably one from each tube; 
dissection would indicate that more than one lot of eggs are deposited, 
and this is supported by the extended imago existence, which lasts sev- 
eral weeks. If the seven or eight ova of each tube mature during this 
time, a single female is capable of depositing between one hundred and 
fifty and two hundred eggs. Examination of two other females resulted 
in the finding of twenty-three well formed eggs in one and twenty-six 
in the other. In these notes no allowance was made for those destroyed 
before they could be counted, of which there were several in each 
instance. They adhere together slightly on account of the small 


<= 


amount of a viscid fluid covering them. There was nothing to show ~ 


that the female excavates a nidus; she appears to depend upon finding 
a suitable hiding place. The appendages of her abdomen are so slender 
that they could hardly be used for excavation. In at least two cases 
the eggs were laid in irregular, diffuse masses on the surface of the 
sand, there being no crevice. One lot was deposited partly under a 
piece of meat, but in most no attention appeared to be paid to the 
future wants of the larve. 


Eggs and Young Larva. 


If the eggs were allowed to lie upon a dry surface they quickly dried 
and shriveled up. Two from a lot which subsequently hatched were 
placed upon a glass slip. Within thirty minutes they had shrunken to 
a noticeable extent, and within three hours they had shriveled up com- 
pletely. The shell is thin and must be quite porous. 


The Egg.— (Pl. iv, fig. 10.) Elliptical oval; long diameter .625 mm.; 
short diameter .6 mm. The egg is pale yellow when first laid, turning 
in a day or two to sooty-yellow. The shell is finely marked with sub- 
hexagonal depressions; in the center of each depression there is a circu- 
lar elevation. 

Several clusters were dug up immediately after being laid, placed in 
vials and covered with about half an inch of moist sand. Most of the 
time the vials were kept tightly corked. If moisture gathered abund- 
antly on the sides of the vial the cork was removed and some of the 
moisture allowed to evaporate. The eggs hatched in from six to seven 
days — they were laid in the afternoon and the larve were found on 
the morning of the sixth or seventh day. 
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Young larva.— When first hatched the larva is whitish, with a light 
brown head. The head soon darkens and the body becomes a gray 
_ ¢olor. The general appearance of the larva is that of a caterpillar 
(PI. iii, fig. 1), though there is a strange look about it — the antenne 
and eyes are unusually prominent. Each antenna is composed of four . 

segments; the fourth is long and slender; the third is longer, much 
_ stouter and bears a special sense organ (PI. iii, fig. 5s). Each eye is 
composed of a group of about twenty ocelli. A well-marked thoracic 
_ shield occurs upon the first thoracic, and an irregular slightly chitinized 
area upon the dorsum of each of the remaining body segments. The 
_ most striking feature of the young larva is the row of annulated, pilose 
spines each side of the median line on the abdominal segments, except 
on the tenth, which bears a single median process. The spines on the 
eighth, ninth, and tenth segments persist through all the larval stages; 
_ those of the others become rudimentary after the first stage. Small 
setze with rudimentary ones at their base occur on the body segments; 
their relative position and number are shown in PI. iii, figs. 10, 11. 
Spiracles occur, as in caterpillars, on the first thoracic and on the eight 
anterior abdominal segments; they have a peculiar radiate structure 
(Pl. iii, fig. 7). The abdominal segments bearing spiracles have each a 
pair of rudimentary prolegs, the anterior pair being the most reduced, 
On the last segment there is the peculiar, retractile, four-branched anal- 
fork of Brauer (PI. iii, fig. 19). 


Rapid Growth of Larva. 


The larva grows rapidly during its early stages. The first stage lasts 

five days; at the end of this time the thoracic segments become thick- 
ened considerably; the thoracic shield and the dorsal portion of the old 
head-case split along the median line (one was preserved in just this 
condition), and through this rent the larva leaves its old skin in much 
_ the same way as many caterpillars. Dull, apparently dead larve were 
repeatedly seen; in many cases this condition was most likely incident 
; _tomolting. At the end of the first stage the reduction of the annulated 
_ spines on abdominal segments one to seven to mere rudiments, renders 
, the recognition of this period easy (PI. iii, fig. 1a). Between the other 
stages there are less marked differences. The segmentation of the body 
_ is plainer and there is also an increase in width of the head. The ratio 
between the width of the head in the first and second stages was calcu- 
lated, and from this was estimated, by Dyar’s rule,* the width of the 


* Dyar: Psyche, v, p. 420. 1890. 
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head in the succeeding stages. The ratio was found tobe 1.178. From 
time to time larve were taken from the cage, measured, and the results 
tabulated. A definite increase in the width of the head was attributed 
to molting. Considering that the larve measured came from several 
lots of eggs laid at different times, the figures given below are remark- 


ably constant. Occasionally a larva would be found with a width of - 


head intermediate, but most of the time they were easily referred to 
one stage or the other. In the earlier stages there was greater constancy, 
as one might expect. 


Winty oF Heap. 


STAGE. Measured. Calculated. Differences pba ac 
mm. mm, mm. 
i LARS Sere ce aoe eae Rasy) ee nn een a 
ee ee eS Oe a Mee ones 0 O62" Tse ee ee | cece ccecne | a oee epee 
5 ie ee PAO INAS GL SE. 0.7750 0.7800 | .0050 .0066 
i eee See ae, Sere 0.9375 0.9194 | .0181 .01938 
cee RONRS UM Lh ELEN 1.0825 110830 | 0205 "0188 
Rea i eek So te oi aan 1.3255 1.2760 | 0495 0373 
+ SOS Se Ae are BPR nee 1.5000 1.4950 | 0050 .0083 


If this ratio be constant, seven stages were recognized within two 
weeks after the first larva was found. It was probably several days 
old when found, and there may have been older larve in the cage. 
There could have been none more than six days old at the time, because 
it takes six days for the eggs to hatch, and the insects had been in the 
cage but twelve days. It is hardly likely that oviposition occurred 
during the first few days. The seventh stage was reached within 


twenty, and possibly, within sixteen days after the larva emerged from 


the egg. In another cage, one reached the sixth stage within twelve 
days after it emerged from the egg. That is, it molted six times in 
seven or eight days. This result was obtained with larve of known 
age, and the time of the first molt was also known. The 
seventh stage was attained by one larva August 14. Up till 
August 22 the cage, from which this was taken, was under the closest 
supervision, a constant watch being kept for a possible eighth stage. 


August 22 a portion of this cage was thoroughly examined and some | 


twenty larve removed; but none were larger than those taken earlier. 
A close watch was kept on a smaller lot of larve until September 11, 
but no later stage was discovered. It would, therefore, appear that the 
seventh stage might be the limit of growth. As the larve reached 


* Obtained by dividing the difference by actual width. 
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this stage, they became less active, and not rarely portions of the head 
and thorax became incrusted with a thin layer of very fine particles of 
sand. Several thus incrusted died, but not so many as to convince one 
that this incrustation was the cause. Unfortunately all perished at 
this time. 

Habits of the Larve. 

Throughout their different stages, the larve usually harmonize with 
their surroundings so closely that it is difficult to detect them. Fre- 
quently a slight motion of the earth is the first indication of their 
presence. They burrow in the earth, and remain underground much 
of the time. Many burrows ran less than one inch below the surface, 
although a few extended to a depth of three or four inches. The larvee 
may be fed readily upon raw meat placed upon the surface of the ground. 


Some time after placing the meat in the cage, they may be found under 


it, frequently in a more or less cell-like depression. When in such a 
position they rarely try to escape, but trust to their protective resem- 
blances, and remain motionless. Around the edge of the piece of meat 
and also under it, the mouths of burrows may be seen and in them the 
heads of larvee; when in such positions they dodge back quickly at the 
least disturbance. Unless the meat is moved very cautiously the bur- 
rows will appear empty; but if quiet is maintained for a few moments, 
the heads will soon be seen. The burrows opening under the meat fre- 
quently come to the surface a little distance away, and it is quite easy 
to drive a larva out of its back-door. Not infrequently they have been 
observed to emerge from a burrow for their feeding. This usually oc- 
curred in the afternoon. On one of these occasions a little fellow was 
watched through a simple lens. It was interesting to see him bite off 
a piece of meat and swallow it with every evidence of satisfaction. 
The antennz were moved back and forth in a most appreciative way. 
As the larvee increase in size, more burrows open upon the surface and 
they are seen lying at their mouths. One time two were seen out of 
adjacent burrows. The larger seized the smaller in the back and tried 
to drag it down into its burrow. The smaller was unable to escape, 
and when it was pulled away with forceps, the body-wall was rup- 
tured. At another time a smaller active larva was seen to attack a 
larger inactive one, which, unable to resist, was bitten so severely 
that the segment swelled considerably, but was not ruptured. 
In a day or two the larger died and was fed upon by its former 
persecutor. In several cages there was a marked decrease in the num- 
ber of larve. The foregoing incidents throw light on the mystery. 
The weaker probably fell a prey to the rapacity of the stronger. The 
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larve will feed readily upon recently killed caterpillars. Packard 
(Joc, cit., p. 162) states that the food of the larva is dead animals. 

On another occasion a larva was seen moving particles of earth 
from the mouth of its burrow, seizing them with its mandibles and 
placing them on one side. The larve burrow slowly; they do not 
excavate the earth but compress it by a series of muscular contrac- 
tions. They cannot travel readily over moist sand, because particles 
adhere to the legs and interfere with their movement. This is 
especially true of the anal-fork, which frequently becomes filled with a 
mass of sand. If the larve have a firm surface as a piece of paper or 
glass their rate of locomotion will compare favorably with that of 
many caterpillars. The method of progression sometimes resembles 
that of a geometer. The thoracic legs and the anal-fork are the - 
principal organs of locomotion, the latter being capable of supporting 
the entire body, and upon a hard surface it is used in much the same 
way as the anal prolegs of a caterpillar. The rudimentary prolegs 
seem of little use. When seized the larva opens its tiny jaws in a 
very suggestive way. If dropped into water it quickly sinks and 
straightens out apparently dead, but soon revives when removed. 

As the larvee were kept under nearly natural conditions, it is quite 
likely that they live in much the same way in nature. They burrow 
in the ground or wander over the surface and live upon what they can 
find. ‘The special sense organ on the antenna probably enables them 
to locate the coveted food readily. One afternoon the haunts of 
Punorpa were visited. Several vials were sunk with their mouths just 
at the surface of the ground, and bits of meat were placed in them. 
Later in the day a Panorpa larva was found in one of the vials. Not 
only do they wander in search of food, but it is also quite likely that — 
they lie in wait at the mouths of their burrows and capture whatever 
may fall within their power. . 


Length of Larval Existence. 


For the remainder of the life-history of this species I can do no 
better than quote McLachlan’s translation of Brauer’s observations 
upon an Kuropean species:* 

“They are full grown in thirty days, and then burrow deeper into 
the ground, excavate an oval cell in a small lump of earth, and remain 
as larve for several months before assuming the pupa state. In this 
condition they shrivel to one-half of their previous length, the under- 
side increases in thickness, and the end of the body is somewhat curved 


— 


* In Trans. Lond. Ent. Soc., 1868, p. 213. 
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against the back. If taken out they move slowly and have no power 


to walk. The bristles on the last three segments are then partly 


broken off.” 

It is probable that P. rufescens completes its round of life in nearly 
the same manner, though, as shown in the preceding, its growth is 
more rapid. 

Pupa of European Species. 

The pupa of an European species of Panorpa, as figured and 
described by Westwood,* is inactive. The limbs are laid along the 
breast and the antennex along the sides. The head is less elongated 


‘than in the imago. The pupa was found an inch below the surface in 


moist earth at the foot of an alder stump. 


Bittacus strigosus Hagen. 


The general appearance of this insect is quite different from that of 


_Panorpa. Its body is more slender and the sides more flattened. 


Were it not for the long beak, which is much more pointed and especially 
adapted for piercing, the relationship between the two genera would 


en 


Oe 


scarcely be suspected. Upon closer examination, however, the affinity 
becomes clearer. For example, the venation of the wings in the two 


Fic. 24.— Venation of Bitracus strigosus. The h»mology of the veins was determined by 
Prof. J. H. Comstock. 


genera is very similar (Fig. 24). The minute mouth-parts and other 
organs also show the relationship existing between them. 


* Introduct. Class. Insects, vol. ii, pp. 52, 53, figs. 65, 18. 1840, 
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Habitat and Appearance. 


The moist shady swamps are the delight of this insect. In such 
places they may be seen flitting from branch to branch, during July 
and early August, rarely retaining one position more than ten minutes. 
Their manner of flight and general appearance resembles that of the 
Tipule which abound in the same places, but they never alight wpon 
a leaf or branch of any kind; they suspend themselves by the long 
slender fore limbs (PI. iv, fig. 1), not infrequently using the middle 
pair of limbs also.* The limbs of Bittacus are totally unfitted for sup- 
porting the owner in the position most insects assume when at rest. 
On a fiat surface it is nearly helpless; its long legs become entangled, or 
if several are in a bottle, a snarled mass of legs with here and there a 
body is the result —it cannot even stand on its legs. In their sus- 
pended position the fore limbs are bent so as to elevate the head above 
the fore femora, thus affording an uninterrupted view. The head is 
extended forward, while the slender beak inclines a little from the 
horizontal. The diverging antennex curve gracefully backwards. The 
wings droop beside the body and cover the abdomen. One leg or the 
two of the middle pair not used in supporting the insect, extend at an 
oblique angle from the body. The hind femora are nearly vertical, 
the tibiz incline forward, while the tarsi hang in a peculiar drooping 
curve. The general appearance of the insect in this position is not 
very unlike a bit of dried, dangling foliage. 


Method of Capturing Prey. 

The position appears restful and one might almost think the insect 
asleep. It is very far from that, as many a small insect could testify, 
were it still alive. The small fly that ventures within reach of the long, 
dangling legs imperils its life. In asecond those well-armed tarsi (Pl. iv, 
fig. 2) seize the unfortunate, the fourth and fifth segments of the tarsus 
shutting together like the jaws of a trap (shown at a) — the teeth upon 
their apposing surfaces (shown at } andc); and also the large spineson the ~ 
second and third segments, especially of the hind leg (shown in outline — 
at dande). ‘The struggle is usually short; two, three, or four of those ~ 
long legs lay hold of the captive and soon bring it within reach of the 
sharp beak. It is only a minute’s work to pierce a soft part of the 
body and suck the victim’s blood, when the lifeless remains are dropped 
to the ground and the insatiate insect is ready for the next. If a large 


* Baron Osten-Sacken has contributed an interesting observation upon the habits of B. 
opterus. The insect is not rare in open grassy places in parts of California and it “replaces _ 
the want of wings by a great dexterity in climbing, swinging itself, monkey-like, from halm 
to halm, often suspended only by the front tarsi.” One was observed devouring a Tipula.— — 
C. V. Ritey, in Am. Nat., July, 1882, pp. 596-£97. ; 


REPORT OF THE STATE ENTOMOLOGIST 475 


fly is seized, Bittacus would sooner be torn from its support than relin- 
quish its hold upon the prey. One was seen in the field just after she 
had seized a rather large fly; twice she was torn from the supporting 
stem and fcrced to fly a short distance, still holding her prey. After 
quite a struggle the fly was killed. Bittacus will touch nothing but 
living insects, so far as known. One female killed four house-flies in 
a day; on another she killed three. In nature they undoubtedly 
destroy large numbers of insects; flies seemed to be preferred, though 
some small Capsidze, Coleoptera, and Hymenoptera were killed by con- 
fined individuals. As they are such voracious feeders and by no 
means rare, since hundreds were seen flitting in the woods inhabited 
by them, the genus may be ranked among the beneficial insects. It 
appears to be rather local and, therefore, of little importance in an 
economic way. In the woods where they abounded the conditions 
seemed favorable for the multiplication of mosquitoes, yet they were 
not abundant; possibly their numbers were reduced by the blood- 
thirsty Bittacus. 
Habits of European Species. 

The following is Dr. Packard’s (loc. cit., p. 162) rendering of 
Brauer’s account of an European species: ‘The imagines, or 
adult flies, live in a sort of a chamber covered in by leaves, 
grasses, nettles, etc., forming an airy abode or vivarium. Here 
they feed upon such flies as enter their habitation. The flies 
die after laying their eggs in the soil, and the earth at the 
bottom of the chamber dries up, but in the following April, 
when the soil is again wet by the spring rains, the larve hatch ont. 
And now a remarkable fact bas been noticed by Brauer. He has 
observed that if the marshy or wet ground where the female Bittact 
customarily lay their eggs does not dry up, no females appear until the 
second year following; so that the eggs lie over unhatched two years. 
The first condition of their hatching is a complete drying of the earth 
in which the eggs lie; the second condition is a succeeding thorough . 
wetting of the ground in spring. If the ground remains dry from 
want of snow in the winter or of rain in the spring, and there follows 
in the next summer a very thorough wetting of the soil, then the time 
of appearance of the adult will be retarded three or four months.” 

In this country no vivarium or chamber has been found as yet. 
The insects were observed for hours in their native haunts, where 
they were seen to rise in numbers from low bushes and ferns upon 
the approach of an intruder, yet they were rarely seen within three 
inches of the ground. In this connection it would be interesting 
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to learn how this airy chamber or vivarium was constructed. On the 
ground, as before stated, the insects appear nearly helpless. When 
suspended from the branches they could easily pull leaves, ete., 
together, but they appear to have no means of fastening them in 
place. This interesting habit does not seem to be common to any 
American species yet observed. 


A Remarkable Organ. 


Arising between the large appendages of the tenth abdominal 
segment of the male there is a most remarkable median organ; it is a long, 
slender filament of chitine coiled up like the proboscis of a butterfly 
(Pl. iii, fig. 14 7). It is also represented partly extended in figure 
15 f. When stretched out it would quickly spring back to its original 
position upon being released. ‘This was observed upon males that had 
been dead some forty hours and also upon alcoholic specimens. The 
insect can uncoil this filament. It appears like the rudiment of a once 
important organ. 

Egg-laying Habits. 

The perfect state lasts a number of days and possibly a month or 
more. Owing to their requiring living food, it was difficult to keep the 
insects alive when in confinement. <A female of B. pilicornis Westw. 
was kept five days; during that period she killed eight house-flies, and 
there were times when she would have been glad of more. The first 
day of confinement she laid one egg and several each day thereafter; 
before dying, thirty were deposited. This species was less abundant 
at Ithaca and appeared much less vigorous than B. strigosus. Several 


examples of 5. strigosus with well-distended abdomens were dissected}; 


they were found to contain fourteen, sixteen, and nineteen eggs, 
respectively, yet the abdomens were apparently as large as that of 
B. pilicornis, which laid thirty eggs. From the above it would seem 
that the eggs develop and are produced a few at a time during the 
greater part of the adult existence. These insects die very soon if 
_ deprived of food, most of them living but a day after capture unless 
well supplied with small insects. So far as observed, oviposition con- 
sists simply of extruding the egg and allowing it to drop at random. 
It has a hard shell and a tough inner membrane, differing in this 
respect from that of Punorpa. 

The egg.— Subcuboidal; long diameter, .8125 mm.: short diameter, 


.6875 mm. Color, dark brown. Shell hard, tuberculate. It appears 
like the “frass” of a caterpillar (PI. iv., fig. 9). 
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Larval and Pupal Stages of European Species. 


In all probability our American species winter in the egg state. The 
larve have not been seen by me. The following is abridged from 
Packard’s (loc. cit., pp. 163, 164) rendering of Brauer’s observations upon 
European species. The larve of Luttacus do not burrow in the ground as 
do those of Panorpa, but remain on the surface and secrete themselves 
under leaves, etc.; like Panorpa, the larve feed readily upon meat. 
They differ from that of Panorpa in the possession of “two rows 
of dorsal spiny tubercles which end in long stiff filaments, and which 
extend from behind the head to the tail.” They are reddish-gray in 
color and their hairs resemble particles of earth or bits of vegetation 
and thus aid in concealing the possessor. ‘At the least disturbance 
they assume an erect position, throwing the body into the shape of an 
S, or they roll up spirally like a saw-fly larva and fall into the cracks 
in the ground.” They pupate in a cell one or two inches below the 
surface, in which the larve remain ten days before pupation. The 
pupa state lasts fourteen days. 


Partial Bibliography of Panorpa and Bittacus. 


KIRBY-SPENCE: Entomology, 1828, i, p. 274; ii, p. 253 (habits, brief), 

Westwoop: Introduct. Mod. Class. Ins., ii, 1840, pp. 52-54, f. 65, 9-19 (natural 
history in brief); in Trans. Ent. Soc. Lon., iv, p. 1 (monograph 
of Panorpa). 

FitcH: in Am. Quart. Journ. Agr. and Science, May, 1847, v, p. 274; the 
same republished, in Lintner’s 2d Rept. Ins. N. Y., i885, p. 236 
(reference to Panorpa); 14th Rept. Noxious and Other Ins. N. Y., ° 
1872, pp. 374-376 (characters of Panorpa and Bittacus). 

HaGEN: Syn. Neur. N. Am., 1861, pp. 241-248 (Panorpa and Bittacus, 

description of species). 

Harris: Insects Inj. to Veg., 1862, p. 600 (reference to Bittacus). 

BRAUER: Verhandl. der k. k. zool. bot. Gesellschaft, xiii, 1863, p. 310, Taf. 13, 
14 (descriptions of larve and life-history of Panorpa communis 
and Bittacus italicus Mill.). 

McLacHLan: in Trans. Ent. Soc. Lon., 1868, p. 208, pl. xi (after Brauer). 

GUIER: Ins. World, 1868, pp. 428 430, figs. 410-413 (popular account of habits.) 

PaCKARD: Guide Study Insects, 1869, pp. 618-615, f. 605 (general account); in 
3d Rept. U. S. Ent. Comm., 1883, p. 342, pls. lix, lx (structure); 
in Am. Nat., Sept., 1883, pp. 986-937 (larval characters of Panorpa 
and Bittacus); in Kingsley’s Stand. Nat. Hist., ii, Crust. and Ins., 
1884, pp. 161-1638, f. 235 (life-history after Brauer); Zodl. for High 
Schools.and Coll., 1886, p. 350; Ent. for Beginn., 1888, p. 89, f. 81 
(brief account); in Psyche, v, 1889, pp. 159-164 (on occurrence of 
taste organs in Mecoptera); p. 194 (mouth parts of Panorpa and 
Boreus). 
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PETTIT: in Can. Ent., vi, 1874, p. 45 (lists P. rufescens). 

—-— Scientific Amer., The Scorpion-Fly, xxxii, 1875, p. 327 (popular 
account of its habits). 

MANN: Psyche, ii, 1877, p 94 (reference to preceding). 

Scupper: in Bull. U. S. Geol. Geog. Surv., iv. no. 2, 1878, pp. 540-542; in 
Zittel’s Handbuch der Palzeontologie, 1885, pp. 777-778; English 
version of same in Bull. no. 31 U. S. Geol. Surv., 1886, p. 57; in 
U.S. Geol. Surv. Terr., xiii, 1890, pp. 147, 172-176 (three fossil 
species of Bittacus and two of Panorpa). 

——— Psyche, iii, 1881, p. 212 (Panorpa eating portions of fish on a sunny 
bank). 

OSTEN-SACKEN: in Wien. Ent. Zeitung, May, 1882, p. 123 (habits of Bittacus 
apterus in Cal.). 

RILEY: in Am. Nat., July, 1882, pp. 596-597 (notices the preceding); Pt. F. 
Bull. 39 U.S. Nat. Museum, 1892, p. 23 (characters and habits 
of Panorpa, brief). 

LINTNER: in Psyche, iv, 1883, p. 102; 2d Rept. Ins. N. Y., 1885, p. 218 (refer- 
ence to genitalia of Panorpa). 


Comstock: Introduct. Entomol., 1888, pp. 228-230, figs. 194, 195 (brief account ~ 


of habits). 

SmiTH: Cat. Ins. N. J., in Final Rept. State Geol., ii, 1890, p. 463 (species of 
Panorpa and Bittacus); in Insect Life, v, 1893, p. 162 (figures 
maxilla of Bittacus); in Rept. N. J. Agr. Coll. Expt. Stat. for 
1893, 1894, pp. 501, 502 (brief account). 


Hyatt: Guides for Science Teaching, viii, Insecta, 1890, pp. 176-177, fig. 123 


(general account). 

Davis: Bull. 15 Ark. Agr. Expt. Station, 1890, p. 10 (Panorpa sp. attacking 
cotton-worm). 

RILEY-HOWARD: Insect Life, iii, 1891, p. 306 (Panorpa sp. preying upon 
cotton-worm). 

BaNKS: in Trans. Am. Ent. Soc., 1892, xix, p. 338 (key to genera of Mecop- 
tera); pp. 861-862 (list of species); in id., xxii, 1895, pp. 315, 316 
(table of species; description of new species). . 

WHEELER: in Psyche, vi, 1893, p. 539 (number of Malpighian vessels in 
Panorpa). 

ComstTocKs: Man. Stul. Ins., 1895, pp. 184, 185, figs. 223, 224 (as in Introduc. 
Entomol.). 

KELLOGG: in Am. Nat., xxix, Aug., 1895, Affin. Lepid. Wing, pp. 714, 
717-718, figs. 6 and 10 (characters of wings of Panorpa and 
method of synchronizing their action). 

SLosson: in Ent. News, vi, 1895, p. 821 (Punorpa Canadensis Bks. and 
P, subfurcata West. taken on Mt. Washington, altitude 5500 feet). 
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EXPLANATION OF PLATE III. 


Panorpa rufescens. 


Larva. 

1.—Lateral aspect of first stage: la, rudimentary annulated spine of 7th 
abdominal segment in 2d stage; 1b, the annulated spine of 8th 
abdominal segment in do; ic, abnormal bifiurcate spine of 10th 
abdominal segment. 

Fig. 2.— Ventral aspect of head: e, eye; p, maxillary palpus. 

Fig. 3.—Dorsal aspect of head: a, antenna; e, eye. 

Fig. 4.—One of the eyes, showing distribution of ocelli. 

Fig. 5.—Antenna, showing special sense organ at s. 

Fig. 6.—Mandible. 

_ Fig. 7.—Thoracic spiracle in first stage. 

_ Fig. 10.—Arrangement of setz on 3d thoracic segment; diagrammatic. 

Fig. 11.—The same of the 1st abdominal segment. 

Fig. 19.—Anal-fork extended, latero-caudal aspect. 

Fig. 21.—Portion of the maxilla; p, palpus. 

Imago. 
Fig. 8.—Lateral aspect of 9th abdominal segment of male: v, valve. 
_ Fig. 12.—Ventral aspect of 10th abdominal segment of male: h, harpe; 
uw, uncus; J, lower limb of uncus; 7, inner harpe. 
Fig. 9.—Internal aspect of ventral portion of 9th abdominal segment of 
female, j 
Fig. 16.—Dorsal aspect of 9th and 10th segments of female abdomen: a, seg- 
mented appendage. 
Fig. 17.—Lateral aspect of 8th, 9th, and 10th segments of female abdomen: 
a, segmented appendage. 


Bittacus strigosus. 
Imago. 

Fig. 20.—Internal aspect of right valve. 
Fig. 13.—Cephalo-lateral aspect of 9th abdominal segment: h, harpe; wu, uncus. 
Fig. 14.—The same of 10th abdominal segment: 7, inner harpe; f, chitinous 

filament. . 
Fig. 15.—Chitinous filament partially uncoiled: 7, inner harpe; f, filament. 
Fig. 18.—Dorsal aspect of 9th and 10th abdominal segments of female: 

a, unsegmented appendage. 

All the drawings, except figures 19 and 21, were made with the aid of the 

camera lucida. All the figures are greatly enlarged. 


, 


480 NEW YORK STATE MUSEUM 


| 


| 


EXPLANATION OF PLATE IV, 


Fig. 1.—Natural position of Bittacus strigosus. Drawn from a photograph 
of the living insect (enlarged). | 

Fig. 2.—Fore tarsus of B. strigosus: a, 4th and 5th segments apposed; ; 
b, teeth of 5th enlarged; c, do. of 4th; d, armature of 3d on mid- 
dle legs; e, the same of 2d and 3d segments of hind legs. 


Fig. 8.—Fore leg of Panorpa rufescens. 

Fig. 4.—Lateral aspect of the head of P. rufescens. 

Fig. 5.—Front of same. 

Fig. 6.—Portions of the fourth and fifth abdominal segments of P. rufescens, 


showing the dorsal abdominal organ of the male. 

Fig. 7.—Terminal antennal segment of B. strigosus. 
Fig. 8.—Three antennal segments, 8th, 9th and 10th, of P. rufescens. 
Fig. 9.—Egg of B. strigosus. 
Fig. 10.—Egg of P. rufescens. 
Fig. 11.—A single ovarian tube of P. rufescens. 
Fig. 12.—Lateral aspect of male abdomen of P. rufescens. 

Figures 4, 5, 9, 10, 12 were drawn by aid of the camera lucida; the others, 
to scale. Figures 2, 3, 6, 7, 8, 9, 10, 11 greatly enlarged; figuwes 4, 5, 12 
moderately enlarged. 
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SCORPION-FLIES. 


(B.) 
ust OF DATES OF COLLECTIONS OF LEPIDOPTERA 
(HETEROCERA), 


_ The time of appearance of insects in their perfect stage is an 
important and essential part of their life-history. It is of special 
importance in the injurious species, in enabling us often to guard 
against the deposit of their eggs, or to destroy the larve at their 
arliest appearance before serious injury has been committed by 
hem. 

The following list is from unpublished memoranda made in 
the year 1874 of species taken either in Albany or Schenectady, 
‘New York. Similar lists for the years 1869, 1870, 1872 and 1875 
‘may be found in Nos. 1, 2, 3 and 4 of my “Entomological Con- 
tributions.” 


SPHINGIDZ 
) Philampelus Pandorus (Hiibn.) ...........0.. 02 ee eee August 18. 
muampelus Achemon (Drury)..........0ssseeneeces August 25. 
A nner el VPOUN (OTOI,). occ nn ace aseasseewiws June 24. 
| feratomia Amyntor (Hiibn.).........cccecccccccsces July 10; Sept. 22. 
BOMBYCID 
re CRRAVIIINCINIAES (DT .). cic ick ca cde wen ens June 9. 
nr EMM re cio ccvesdee June 27. 
'Euphanessa mendica (Walk.).........2.0ccceeeeeees July 7, 8, 12, 18, 17,{21. 
mucus parthenice (Kirby) ...............0cceeecceees August 23. 
Beyirharctia isabella (Sm.-AbD.)...........000..e0008 June 28. 
EO MARECISIICR CPUUT, Jo. ooo ie bdceetseees June 12. 
E Oe) ee ee June 24, 
Halisidota tessellaris (Sm.-AbD.)..........00.0ee00ee July 21. 
meyia leucostigma (Sm.-AbD.)...........c0scccccee July 9, 15. 
deterocampa marthesia (Cram.)..... .....eeeeereee July 14. 
MEECCGIOWNA (LANH.) 3525556025 sseet isc kc ceces June 26. 
} A MME een (Shee tiled bdkes és June 18. 
em FOlyphemus (Crdm.) ..5..2.4..::...cc0080 cee June 26. 
NS 1) July 1, 3. 
ET Bo )) Ed ae July 8; August 24. 
" Clisiocampa Americana Harris......... HEAT PAT Ce June 30. 
i) NoctTuip 
‘seudothyatira expultrix Grote...........cec ee eeees July 1, 5. 
Menyeta morula Gr.-Rob...:........05cs.0ccceces June 30. 


} 
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Acronycta funeralis Gr.-H0b o3i5 o5.ciee<scswn saben August 8. 
Acrohyota hamamelis Guen.. \)s:.6d.acies cues June 14. 
Acronycta dissecta Gr.-Rob... i iauih< os fase June 24. 
Agrotis badicollis Grote. . .... 04 ss sinstaats ss pet eee August 24. 
Agrotis -prasina [ A@OP <)o0<. sugveepion: Kwa ae meee August 22. 
Agrotis c-nigrum (Zimn.) ...0cccideveceveneewese ood Cully 3/8 
Agrotis plecta (Zinn..). ....... if. €3 (60s CEE ees June 6, 30. 
Agrotis haruspica Grove . 05.6). . csnente venue seen July 21. 
Agrotis clandestina (Harris) <. ...' 04 densisiowew yale June 24. 
Agrotis subgothica (Haw)): .. 1.50.3. eee eee August 22, 31. 
Agrotis tricosa Lintws. 6.565. 53% . 3) GORE. eh eae August 11, 29, 31. 
Agrotis herilis Grote jc 02 jeshcale 5 Deg Jee eae eee July 3, 12. 
Mamestra. meditate Grotes.s./,.3.. ssi: sisas amen September 30. 
Mamestra grandis (Botsd..).<... <<. .0 5 10 scien eniee June 15. 
Mamestra trifolit (F2Gi 2)... << << 2s «0 sie ott Ce nee June 6. 
Mamestra adjuncta (Boisd.) 005 Ji... S005 lee dana June 3; July 17. 
Mamestra renigera (Steph.): ><... s:05: ances eee August 20. 
Hadena passer (G'wen.) .........46 ial ose er ais eA June 17; July 1. 
Hadena finitima (Guen.) 5 jaye) pia 0 fe aye eiseea ee oe ee June 18. 
Hadena lateritia (HI00i.). . 2 .sch0k os cise ee eee ... August 22, 25. 
Hadena devastatrix (Brace)... SF J oweke ee eee August 28. ; 
Hadensa/arctica(Borsd.) : 2.3. 2 kee SS See June 13; July 1, 5, 21. 
Hadena fractilinéa Grote... 0.0.5 epee eee August 22; Sept. 20. 
Hyppa xylinoides(Guen:)....... ... «trata ce eee June 7; August 22. 
Buplexia lucipara (Lani.). ...).:.00:0 dae tase eee July 17. 
Nephelodes violans' Guen .......0+2ssicacuusneeeee August 29. 
Helotropha reniformis Grote. ... 00.0. 0 14900 August 10, 25. 
Hydroecia sera Gr.200. ..).i)5 ic cs suis coe July 6, 17. 
Hydroscia nictitans (Linn)... ../..2<. -> eee July 21. 
Leucania albilinea (Hiibn.) ...... a eyes Qo aie eee ae August 10, 17, 21. { 
Leucania unipuneta(aw.) ...5.).2..00 aces July 5, 8. 4 
Leucania pseudargyria Guen <5... |. ..4. eee June 13, 21, 31. q 
Ufeus satyricus: Grate a... 2.5252 oss. 52a se eee April 25. : 
Adipsophanes miscellus Grote ........... sare totale oh ile August 9. i 
Crambodes talidiformis Guen ...........ceceeeee cee June 22; July 20. i 
Caradrina miranda, Grote...) wis visi sie ns oes pees oe August 16. 
Caradrina multifera (Walk. ...0..5,. 03+. 28.52 see September 5. & 
Orthosia bicolorago (Gwen) os i s.005 che ce alee ee ae October 14, 18. . 
Morrisonia confusor, (Hin 2s. 3). s nicer << te ee Ree May 138. 
Cucullia asteroides Gwen............ccecee oars August 23. ; 
Plasis wrea (Bibi. ).os sce andere bs oa eee July 21; August 23. rR 
Pluasia eroides, Grote,.i.. 0 ccc eeek aioe eee July 21. \ 
Phikia precationis GH... 05 awd ee eee ee July 26. 
Erastria synochitis Gr.-Rob . ......-3 5... e004 senhenee July 9. u 
Hrastria.muscosula Guen. ..... 2 tess ase cars: 3 ae July 10. 
Turastria Apicosa (Law .).:s)c-. ssa gee hicabl nye ie eee ee ae July 17. 
Catocala nubilis (Hi0mn.,.)... 6. oscsicdee ee eee eae July 14. 
Parallelia bistriaris (Fionn .) 2.5.26 Loe eee June 26, 30. 
Fityolita pedipalalis (Guen .).5 2360.2 oho oe Satta eee June 21. 


Moenia discoloralis Gwen: ....:.'.s +. asks ve ae ase cen Aug. 3. 
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Prochcerodes transversata (Drury).......00005 seeeee Sug. ©, 7,40. 
SIMMER CT TLEM, 6 ono nick je since casansesesvanes June 13. 
ER TESOUIL ODS in sg sinc acne s wana neeeneess . June 13. 
Mngerona crocatoria (Fabr.) ...-..cceseescevecccnces July 10. 
Memidalia Enucleata GUEN.... 2.6... cerccccccccesceyee July 20. 
ETN ITISUTINMLE IE, GFUETE og oc ce reece weer eneee July 7. 
ENE TBUATIA CAUDT.). . occ cee cwccceesee June 22. 
Stemerophila unitaria Her.-Sch.........-..cccesesees July 3. 
Heterophleps triguttata Her.-Sch............cceeeeee June 22; July 21; Aug.22 
Petrophora diversilineata Hiibn ........ 1. seeeeeees July 1. 
UIE PETE WAIG PP UTO  o S ining pw nin ona o cemieneenncne July 21. 
PYRALID 
Desmia maculalis Westw.........-...6. AT ut oylotek va Aug. 1, 9. 
SN MC INAIIUR GT LOOD sooo aw ow ann e's b's delete ance ne July 21. 
OU June 11. 
ER EPRI Sn. wes ain pidip'n nt W485 hoe og 52 sisi0 Aug. 7. 
EERIE FVEOIG 2. oon encase cdc nancceneennes June 1, 8. 
OE OAT a a a June 27, 28. 
RG I II iso ein gn x widely cian v ames we July 12. 
SEE IAR BUTAIMINALIS FIUUN. £0. ccc esc ec es enene Aug. 20, 22, 23. 
Cordylopeza nigrinodes Zeller.......-... OH July 21. 
Seermlin farinalis: TA... 20... lee ce cece eee eens June 3, 4; July 5, 8. 
| EMME TET HORNE o's. 5 Lin Wa eu brqeh S's Wilk de cat Sy July 7, 8. 
: TORTRICID 4 
mecaccecia purpurana (Clem.) . .......-.scecececescces July 10. 
meeacoccia Cerasivorana (Pitch).......-.. sserececscecs July 19. 
moaccecia argyrospila (Walk.)........cc.cecsscccccees June 2, 22, 26. 
) Lozoteenia afflictana (Walk.).........0cccc eee eeeees May 21. 
fe oycholoma persicana (Clem.)..... 2c. cseseccccsveuns June 9. 
ESOS Tinie 0270). July 10. 
Serae FUMINICTANA CIC. 1.2.2... tcc eee e ees ya dn OE 
ee WetaCiaGmia (ClEHE:) tt a erat ee weanes July 22. 
meeenopis Pettittana (Rob.) ..............2ecesseececes July 1. 
= Amphisa discopunctana (Clem.)........cccccsceceecs June 30. 
meartema permundana Clem ..........00 esecccccecs July 10. 
EE El 1 a a July 14. 
er envnina nimbatana (Clem.)......06 wcsccccuscerencs June 23. 
memunina chionosema Zeller.......cccessee seccenccs vune 18. 
memtooris instrutana Clem .....6....cccccesceccvccrese June 22. 
Sericoris campestrana Zeller ..... sake ehtanie vel» welt 19: 
Tmetocera ocellana (Schiff.) .. ......... eee ish tae June 26. 
Phoxopteris semiovana Zeller .............. yi ered Ss May 29. 
Carpocapsa pomonella (Linn).........0..eeceeeeceeee May 28. 


(C) 
LIST OF PUBLICATIONS OF THE ENTOMOLOGIST. 


The following is a list of the principal publications of the 
Entomologist during the years 1893 and 1894 (100), giving title, 
place, and date, and a summary of contents of each. 


How to Prevent the Ravages of the Cabbage-Maggot. (Garden- 
ing, for February 1, 1893, 1, p. 155, figs. 1-3 — 92 cm.) 


As the effectiveness of remedies are often influenced by soil and other con- 
ditions, the following are noticed and commended: Tobacco; lime; burdock 
decoction; tansy decoction; kerosene emulsion; night-soil; soot; hellebore; 
liquid manure. More effective than any of these as a preventive — the © 
tarred-paper protectors designed by Prof. E. S. Goff are described and illus- 
trated, with method of making, and mention of results obtained from their 
use, 


A Destructive Elm-Tree Bark-Borer. (Garden and Forest, for 
February 15, 1893, vi, p. 76 — 29 cm.) 


The white elm, Ulmus Americana, in New York and other Northern 
States is being injured and killed by the burrowing in the inner bark and 
sap-wood of the longicorn beetle, Saperda tridentata Oliv. A coating, con. 
taining carbolic acid and Paris green to deter from oviposition and to kill the 
larvee in entering the bark, is recommended. A better remedy would be to 
remove the outer bark until the burrows are reached, and then apply kero- 
sene emulsion to kill the grubs or pupz. The experiment of M. Robert, in 
France, is related, of killing the Scolytus in elms by removing all of the outer 
bark in two thousand elms, and in removing strips of the bark two inches 
wide from the ground to theboughs. The four insects operating on our elms 
and threatening their destruction are noticed. Fears expressed lest the elm 
is a doomed tree. 


Plant-Lice. (Country Gentleman, for March 9, 1893, lviii, p. 186, 
c. 38 — 12 cm.) ) 


Inquiry is made, from Nassau, N. Y., of means for destroying lice on roots 
of vegetables in gardens. But few species of plant-lice are known to operate 
in the above manner. Only five are recalled (named with their food-plants). 
Several of the flowering plants are subject to root attack. For remedies 
tobacco water is thought the best; others that may be experimented with are 
hot water, kerosene emulsion, common soapsuds, whale-oil soapsuds, pyre- 
thrum water, hellebore tea, alum water,and lime water. Lime or wood ashes 
washed into the soil may serve as preventives. 
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The Angoumois-Moth, Sitotrogacerealella. (Country Gentleman, 
for March 9, 1893, lviii, pp. 188-9, cols. 4, 1, 2 — 68 cm.) 


Replying to inquiry of the insect infesting wheat in York county, Penn.., 
is given: its operations in Europe; its history in the United States; is 
a southern species, and rare in the State of New York; notice of the few 
occasions in which it has been observed in this State, in museums at Albany 
and Geneva, and in grain stores — probably not attacking grain in the field; 
a Catolaccus parasite reared from infested corn; number of broods varying 
with the latitude and temperature, from two to eight; broods in Pennsyl- 
vania; the grain heated by the gnawing of the larvz; the flour produced 
from infested wheat unwholesome and producing disease; bisulphide of car- 
bon remdy for the insect when within the grain. 

[Extended in pp. 377-386, of this Report (x). ] 


Report of the Committee on Entomology. (Proceedings of the 
Western New York Horticultural Society, for January, 1893, 
pp. 28-43. Also, separate, with cover and title, March 21, 
1893, 16 pp.) Read before the society at its annual meeting, 
January 26, 1893. 


Notices as follows: Remarkable exemption from inscct injuries during the 
year. Various pests of the year (twelve species remarked upon). The Gypsy- 
moth. Ocneria dispar, in Massachusetts — work done for its extermination. 
A destructive shade-tree pest, Zeuzera pyrina — its spread and injuries. An 

-elm-tree bark-borer, Saperda tridentata — its work and remedies for it. 
Experiment Station publications — insects attacks discovered by them — ten 
noted. Spraying and insecticides —results during the year and new 
insecticides introduced. Bounties for insect pests—offered in Newton, 
Mass., and what may be done in like manner elsewhere. 

[Published in the Ninth Report on the Insects of New York, 1893. pp. 
422-437. | 


The Periodical Cicada. (Country Gentleman, for March 23, 1893, 
lviil, p. 226, col. 3 — 20 cm.). 


Replying to inquiries from Plainfield, N. J.— This will not be alocust year 

in New Jersey or in New York. Next year an extensive brood will appear 
‘along the Hudson river valley, and in parts of Connecticut, New Jersey, 
Pennsylvania, Maryland,and Virginia. It probably will not be abundant in 
the vicinity of Plainfield, N. J. Fruit-trees are often injured by it, nurseries 
and young orchards especially. Its injuries through oviposition cannot 
be prevented by applications to the trees. It may be more easily killed before 
it becomes winged; and the mature insect may be driven from orchards by 
taking advantage of high winds. 
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Mites Attacking Mushrooms. (Country Gentleman, for March 
23, 1893, lviii, pp. 228-9, cols. 4, 1 — 27 cm.) 


‘Some small reddish crawling lice,” reported from Newburgh, N. Y., as 
infesting ‘‘ by millions,” a large mushroom bed in a steam-heated cellar, are 
doubtless mites. Examples should have been sent for name. Mention of a 
mushroom cellar on the imperial farm at Vincennes, France, infested with 
immense numbers of mites of a gray color. Tyroglyphus rostroserratus 
infests mushroom beds in the vicinity of Paris—also of a gray color. A 
new species of Rhizoglyphus occurring in pits in mushrooms was lately 
received from Suffolk county, L. I. The Newburgh species may be Bryobia 
pratensis which often enters buildings. Sulphur commended for killing the 
mites, and how used; bisulphide of carbon might also be tried, in manner 
directed. 

[See pages 449, 450 of this Report (x). ] 


Flower Crickets and Apple Twigs. (Country Gentleman, for 
March 30, 1893, lviii, p. 246, col. 2 —17 cm.) 


Eggs in apple twig from Fremont county, Colorado, are those of one of the 
flower crickets, but of which species cannot bedetermined Mr. Allis, of 
Adrian, Mich., is of the opinion that Q’canthus niveus is confined to the apple 
and other hard wood, while the oviposition usually referred to this species as 
found in canes and grapevines belongs to Gicanthus fasciatus. The oviposi- 
tion of these crickets needs further observation and study. 

But little harm can result to apple-trees from these egg deposits. The 
harm is more than counterbalanced by the good done in the large number 
of plant-lice eaten by Gicanthus in its early stages. 


The Onion-Fly — Phorbia ceparum. (Country Gentleman, for 
March 30, 1893, Iviii, p. 246, c. 2, 3 — 20 cm.) 


The onion-fly [replying to inquiry] is distinct from the cabbage-fly, 
Anthomyia brassice Bouché, although so similar that the same preventives 
and remedies may be used for each. 

A strongly-recommended remedy is the burdock infusion, of which the 
method of making is given. Other remedies are kerosene emulsion, tansy 
decoction, whale-oil soap solution, soot and water, and liquid manures. 

As a preventive, is given——the preparation of the soil by deep working, 
manuring, and rolling. Also, directions for removing infested plants from 
the ground and for their disposal. 


Miss Ormerod’s Report. (Country Gentleman, for April 13, 
1893, lviii, p. 289, c. 2— 35 cm.) 


Miss Ormerod’s work in economic entomology commended; the value of her 
reports enhanced by their prompt publication: their satisfactory appearance; 
convenient arrangement of their material; contents of the 16th report; an in- 
teresting notice of ‘‘ club-root.”” Nearly half the infestations noticed occur 
also in the United States. Credit due the author for her successful intro- 
duction in England of spraying with Paris green and water for insect pests. 
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| Myriapods and Mites in “Scabby” Potatoes. (Country Gentle- 


man, for April 27, 1893, lviii, p. 329, cols. J, 2— 37 cm.) 


Potatoes from Scarsdale, N. Y., show numerous deep cavities which con- 


_* tain many ‘‘thousand-legged” worms, of the species known as Julus 


ceruleocinctus Wood, which is at times quite injurious to potatoes. Neither 
they nor wire-worms nor earth-worms or mites cause the ‘scab’ with 
which they are often associated, but are drawn to it as an attractive feeding 
ground. The ‘‘scab”’ is caused by the fungus Oospora scabies Thaxter; 
bacteria presence sometimes accompanies it. Five of the best preventives 
of the scab are named. Thousand-legged worms are difficult to contend 
with; perhaps gas-lime or kainit may arrest their injuries. Mites also 
occupied the cavities with the Julide, perhaps referable to Rhizoglyphus 
phylloxerce. Another instance of its occurrence cited, as also of other 
species of mites at another time. 
[Extended in pages 445-449 of this Report (x).] 


Spraying for Codling-Moth. (Country Gentleman, for April 27, 
1893, lvili, p. 329, c. 2, 3—19 cm.) 


In reply to questions — spray soon after the blossoms fall; a second spray- 
ing may be made a week or two thereafter; is hardly necessary to spray for 
the second brood of moths; the arsenites are preferable for the purpose to 
other insecticides; ordinary soapsuds would not suffice—-a strong soap 
solution might answer; tobacco solution could not be depended upon, but 
it might repel oviposition. 


[Insects on Lettuce and Cabbage.] (Gardening, for May 1, 1893, 
i, p. 264, c. 2— 14 cm.) 


Replying to inquiries from Medical Lake, Washington: The caterpillar 

- injuring lettuce was probably Plusia simplex; the one burrowing into the 

heads of summer cabbage and causing wilting and rot, was probably Plusia 

brassicce. The Plusias may be killed by air-slaked lime, or by pyrethrum 
powder, or by hot water. 

The plant-lice on cabbage, Aphis brassice, should be sprayed from the 

under side of the leaves with soapsuds. , 


The Clover-Hay Worm — Pyralis Costalis (Fabr.). (Country 
Gentleman, for May 4, 1893, lviii, p. 349, c. 1-3 — 70 cm.) 


Appearance of the cocoons; diversity in its scientific designation; features 
of the Pyralide; description of the moth and of the caterpillar; injuries not 
reported from the insect in Europe; injuries recorded in the United States 
by Walsh; life-history as given by Riley; additional information by Prof. 
Webster; extent of its injuries to hay; feeds on timothy and possibly straw: 

_ preventives and remedies; farther study needed. 
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When to Spray. (Country Gentleman, for May 11, 1893, lviii, | 
p. 868, c. 2 — 15 cm.) 


In answer to inquiries from Brockport, N. Y.: Spray for the canker-worm 
with Paris green when the apple-tree buds are opening, again before blossom- 
ing. For the codling-moth, after the blossoms have fallen, and again a week 
or ten days later. For preventive of apple scab, spray with a solution of 
copper sulphate before growth starts, or with ammoniacal solution of copper 
carbonate. For pear-tree blight, spray with the last-named solution as the 
leaves begin to open, and repeat two or three times at intervals of two 
weeks. For quince-tree blight, same as preceding. A formula is given for 
an insecticide and fungicide combined. 


Clover-Leaf Weevil. (Country Gentleman, for May 18, 1893, 
lvili, p. 386, c. 4 — 29 cm.) 

Clover fields in Hillsboro, Va., injured by the clover-leaf weevil, Phytono- 
mus punctatus. Imported from Europe; when first noticed; distribution; 
ravages arrested by fungus attack; indication of attack; habits, life-history 
and figures in the Country Gentleman, for May 29, 1889, in the Annual - 
Report of the Department of Agriculture for 1881, and in the First Report 
on the Insects of New York. Two remedies: Plowing the field before the 
larvee have matured; crushing the larvz by going over the field after dark 
with a heavy roller. 


Apple-Tree Borer. (Country Gentleman, for May 18, 1893, lviul, 
p. 387, c. 1—17 cm.) 

Two pupz sent from Fairlee, Md., found in the trunk of an apple-tree are 
those of the apple-tree borer, Saperda candida Fabr. Chrysobothris femor- 
ata (Fabr.) — also an apple-tree borer, is referred to. Probing the Saperda 
burrow with a wire is the remedy usually employed. A newspaper 
arranged according to directions given, around the base of the tree, is 
claimed to be an effectual preventive. 


The Bud-Worm. (Country Gentleman, for May 18, 1898, lviii, 
p. 387, c. 1 — 14 cm.) 


The best remedy known for the bud-moth [Tmetocera ocellana] is spraying 
with Paris green just as the buds begin to open. Paris green may be used 
in a stronger solution without injuring the opening buds, if combined with 
Bordeaux mixture, than if used alone. Bordeaux mixture would also ward 
off the very prevalent apple-scab. 


A Danger to Apple Buds. (The New York Homestead, for May 
25, 1893, xxvii, p. 236, c. 4— 18 cm.) 

The insect eating into the apple buds at Lancaster, N. Y., is the ‘‘ bud- 

worm ” of Tmetocera ocellana. Its injuries, appearance, and habits are 


given. Its rapid increase necessitates eff rt for its arrest. How and when 
the Paris green spray should be applied. 
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The Pear-Midge. (Albany Evening Journal, for May 20, 1898, 
p. 6, c. 5—8 cm.) 
The pear-midge has made its appearance in Columbia and Greene counties 
in this State. When first observed; an introduced insect; nature of its 
injuries; preference for the Lawrence pear. 


The Invasion of Plant-Lice in New York. (American Farmer, 
lxxiv, for June 1, 1893, p. 1, c. 4 — 48 cm.) 


The apple-tree aphis, Aphis mali, is unusually abundant, apparently 
throughout the State. Importance of reducing it by spraying. The early 
rains do not seem to have materially diminished it. Anxiety of the hop- 
growers lest the conditions favorable to aphis multiplication this year 
should so increase the hop-vine aphis that its injuries of 1886 shall be 
repeated; they are urged to watch for its first appearnce and at once spray 
for it. The ‘‘ hop-washings” in England. 

[See pages 426-429 of this Report (x). | 


The Apple-Tree Aphis. (Country Gentleman, for June 8, 1893, 
Ivili, p. 4#9, c. 2—15 cm.) 


Replying to an inquiry from Seneca county, N. Y.: The aphis may occur 
on the opening buds without blighting the blossoms. Young aphides are 
destroyed by heavy rainfalls. Their multiplication may seriously impair 
fruit crops. Young apple trees may be killed by aphis attack. Importance 
of spraying to prevent injury just after the aphides have hatched. 


Some Potato Pests. (Country Gentleman, for June 8, 1893, 

lvili, p. 449, c. 2, 3— 18 cm.) 

A ‘small black flea” perforating the leaves of potatoes in Scarsdale, 
N. Y., is the cucumber flea-beetle, Crepidodera cucumeris. Its food-plants 
and remedies. | 

Wire-worms and thousand-legged worm, Julus cceruleocinctus, referred to 
as operating on field potatoes. J. cewruleocinctus not the cause of the 
scab.—See Country Gentleman, for Apri! 27, 1893, p. 329. Kainit given as 
a remedy for the thousand-Jegged worm. Wire-worms would not be killed 
by kainit unless:applied in too expensive quantities. 


A Greenhouse Pest. (Gardening, for June 15, 1893, i, p. 313, 
c. 1-3 — 61 cm.) 


Reply made to a communication from Boise, Idaho, of flies injuring 
plants in a greenhouse :— The fly seems to be an undescribed species. It is 
one of the ‘‘ midges” and belongs to the genus Sciara, and according to 
Mr. R. H. Meade, near to the European S. nervosa. Some of the flies, re- 
ceived in 1889 from a gentleman in Albany as injuring mushrooms, were 
sent to Mr. William Falconer. He states that ‘‘he had never regarded them 
as injurious to mushrooms, although there were thousands of them in the 
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mushroom cellars.”” Remedy, pyrethrum powder. The Sciarz are numer- 
ous in species, both in this country and in Europe. Little careful study has 
been given them. Two species of Sciara — ‘* the yellow-fever fly”’ and ‘‘ the 
snake-worm ’’— are referred to. 

[Extended in pages 397-399 of this Report (x).] 


The Apple-Tree Aphis. (American Farmer, for June 15, 1893, 
lxxiv, p. 8, c. 6 — 41 cm.) 


Whether the unusual abundance of aphides this year will prove destructive 
to fruit crops will depend largely on meteorological and other conditions 
that can not be foretold. Recent protracted rains have destroyed large 
numbers. Nursery trees are frequently killed by them. The apple-tree 
aphis is vulnerable to proper spraying during a few days of its life, 
just after hatching. The eggs can not be killed by the winter spraying 
formerly recommended. Kerosene emulsion, tobacco water, and soapsuds 
are the best insecticides for the apple aphis. How to kill the bud-worm of 
Tmetocera ocellana. 


Immense Swarms of a Butterfly. (New York Homestead, for 
June 22, 1893, xxvii, p. 273, c. 1, 2-19 cm.) 

Butterflies sent from Kansas, occurring in immense companies, are the 
milk-weed butterfly, Danais Archippus (Fabr.). It is noted for its congre- 
gating in millions for southern migration in September. Accounts by 
Thaxter, Dr. Hamilton, and Scudder of such assemblies. Its observation at 
Schoharie. Necessity for its migration southward. From its food-plants 
it is a harmless species. 


A New Peach Insect. (Country Gentleman, for June 29, 1893, 
lvill, p. 508, c. 2— 8 em.) 


A plant-bug sent from Brockport, N. Y., as having last year nearly 
destroyed a crop of peaches by making them rough and pithy, is Penta- 


toma juniperina (Linn.). It has not been previously reported as injurious | 


to peaches, nor has anything been recorded of its habits by our writers. 
[Extended in pages 430-432 of this Report (x). ] 


Caterpillar on Rye. (Country Gentleman, for June 29, 1893, 
Iviii, p 508, c. 2—10 em.) 

A caterpillar feeding on the heads of rye in several localities near Stone 
Ridge, N. Y., is that of one of the Noctuid moths, Lewcaniu albilinea 
Hiibner. In former years it has been destructive to wheat, rye and heads 
of timothy in Pennsylvania, Maryland, and Kansas. It has been called the 
‘‘wheat-head army-worm,” from its resemblance to the army-worm, Lev- 
cania unipuncta. 


The Hellgrammite Fly. (Country Gentleman, for June 29, 1893, 
lviii, p. 508, c. 3 —8 cm.) 
Identification is made of the pupa of the hellgrammite fly, Corydalis 


cornuta,(Linn.) from Cos Cob, Conn. Its transformations and some of its 
habits are given, with its principal features. 
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Ants on Fruit-Trees. (Country Gentleman, for July 6, 1893, 
lviii, p. 523, c. 1 — 19 cm.) 

Ants occurring on fruit-trees are believed not to be injurious to the tree or 
fruit, but are attracted to feed on the ‘‘honey-dew” secreted by the infesting 
plant-lice or aphides. Two species often met with are Camponotus hercu- 
laneus (Linn.) and Cremastogaster cerasi (Fitch). The aphides cause the 
injury to the foliage; they may be killed by spraying the first that appear, 
before they find shelter in the curled leaves, with tobacco water, soapsuds, 


or kerosene emulsion. 
[Extended in pages 365-369 of this Report (x). ] 


A New Grapevine Pest. (Country Gentleman, for July 6, 1893, 
lviiil, p. 523, c. 1, 2— 11 cm.) 


In reply to a correspondent from North Carolina who writes of the habits 
and ravages of Anomola marginata, for the first time, on his grapevines, 
answer is made, that although the beetle is widely distributed over the 
southern part of the United States, it has not been recorded as injurious to 
the grape, except in a single instance, in Louisiana. Shaking them from 
the vines into a collector such as recommended by Prof. Smith for the col- 
lection of the rose-bug, is, perhaps, the best that can be done to reduce their 
number. Paris green might safely be used before the grapes begin to ripen. 

[Extended on pages 411-413 of this Report (x). ] 


Ants on Peonies. (Country Gentleman, for July 6, 1893, lviii, 
p. 524, c. 1, 2 —12 cm.) 


Peonies in Albany thickly populated with black ants fail to give perfect 
blossoms. The ants are probably merely drawn to them to feed on the sweet 
secretion of the buds, or on the small insects that visit them — possibly an 
aphis, but no species is recorded as occurring on the peony. Ants have been 
seen to carry away small insect visitors of the peony which may have been 
injuring the blossoms. In Florida they are serviceable in preying on some 
of the smaller insect pests of the orange. 

[See pages 368-369 of this Report (x). ] 


Three-lined Leaf-Beetle. (Country Gentleman, for July 6, 1893, 
lviii, p. 524, c. 2— 9 cm.) 

An insect destructive in gardens in Buffalo, N. Y., is identified as Lema 
trilineata, conspicuously marked with three black lines on its wing-covers, 
and belonging to the destructive family of Chrysomelidce. It is, at times, 
abundant, and often injurious to the potato crop. Remedies are, beating 
from the plant into water and kerosene, or spraying with Paris green. 


A Useful Beetle. (Country Gentleman, for July 6, 1893, lviii, 
p. 524, c. 3 — 10 cm.) 


A beetle (described) found in Albany in a box of Sicily lemons when 
opened, is the Calosoma sycophanta, of Europe, closely resembling our 
beautiful Calosoma scrutator. These Carabide are serviceable in their 
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hunting for and feeding on injurious insects, coursing over the ground or 
climbing trees for their capture, whence they are known as “caterpillar 
hunters.” 


(The Angoumois Moth.] (Orange County Farmer, for July 6, 
1893, xii, p. 4, c. 5—10 em.) 


Corn received from Dr. Collier of the New York State Agricultural 
Station — the seed from which it was grown said to have been received from 
Port Jervis, N. Y., and thought to have been infested, shows the work of 
the above-named insect, Sitotroga cerealella (Olivier). From thestatement, 
it can not be determined where the corn became infested. 

The remedy for the insect is the vapor of bisulphide of carbon in a close 
bin or vessel. 


[The Wheat-Midge in Central New York.] (Albany Evening 
Journal, for July 10, 1893, p. 8, c. 9 — 9 cm.) 


The wheat-midge is reported from Onondaga county, but not in numbers 
that threaten much harm, now that the wheat is already hardening. 
Attacks by the insect in 1884 and in 1854 in New York State are referred to, 
and also the injury it has been causing for several years in Nova Scotia. 


The Wheat-Head Army-Worm. (Country Gentleman, for July 
13, 1893, lviii, p. 539, c. 2— 20 cm.) 

Caterpillars which were sent from Chelton Hills, Pa., as being destructive 
to fields of timothy, are those of Leucania albilinea, noticed in the Country 
Gentleman, for June 28, p. 508, as ‘*‘ A Caterpillar on Rye.” ‘Also occurs on 
wheat. Abundantin the Western States. Not unusualin New York (Fourth 


Report on the Insects of New York, p. 56). Habits little known. Infested 
fields should be thoroughly plowed aud raked over in the autumn. 


The Zebra Caterpillar. (Country Gentleman, for July 13, 1893, 

lvili, p. 539, c. 2, 3— 18 em.) | 

The caterpillar feeding on the leaves and pods of pease in Albany, N. Y., 
is Mamestra picta. It is a general feeder on garden plants, preferring those 
of the Crucifere and Leguminosce. .The mature caterpillar is briefly de- 
scribed. It would be unsafe to apply arsenical poisons if the caterpillars eat 
into the pods. Picking them off by hand or shaking them from the vines 
would be a safer method. 


Wheat-Weevil. (Country Gentleman, for July 13, 1893, lviii, p. 
540, c. 2— 6 cm.) 
A wheat-bin infested with weevil the preceding year, might be fumi- 


gated, if tight, with sulphur. When attacking the ,wheat, the weevil may 
be killed with the vapor of bisulphide of carbon. 
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Ground-Beetle. (Country Gentleman, for July 13, 1893, lviii, p. 
540, c. 2— 8 cm.) 


The grubs supposed to be killing watermelon plants by feeding on their 
roots, at Cheviot, N. Y., are one of the Carabide, possibly a Pterostichus. 
It is quite improbable that their presence among the roots could have caused 
the death of the vines, as they are carnivorous—living on other insects. 
Amara obesa, also a carnivorous species, referred to. 

Although ‘“‘ worms” were sent in the bottle, only one larva was contained 
in it when received. 


Insect on Wistaria. (Country Gentleman, for July 20, 1893, 
lviii, p. 557, c. 2 — 17 cm.) 


An insect occurring in abundance on Wistaria, in Cheviot-on-Hudson, is 
the two-spotted tree-hopper, Enchenopa binotata (Say). It is described and 
the appearance of its egg-covering given. Spraying the young larve in 
May or early June with kerosene emulsion would arrest the attack. Refer- 
ences to articles on it. 


Maple-Tree Borer. (Country Gentleman, for July 20, 1893, 
lviii, p. 557, c. 1, 2—15 cm.) 

Glycobius specivsus is identified, from Adams, N. Y., and its principal 
features and its serious injuries to maples given. A preventive is coating 
the trunk of the tree with soft soap and carbolic acid to prevent deposit of 
the eggs, and a remedy, cutting out the young larve. 


Elm-leaf Beetle. (Country Gentleman for July 20, 1893, lviii, 
p. 558, c. 1 —S cm.) 


The beetleis identified from New Britain, Conn., and references given to the 
principal articles upon it in the Country Gentleman for the past few years. 


Water-Beetle. (Country Gentleman, for July 20, 1892, lviii, p. 
558, c. 2— 9 cm.) 


Replying to inquiries from Geneva, N. Y., Dytiscus Harrisii (Kirby) is 
identified, and its marked features given and its habits. The insect may be 
harmful in feeding on the spawn of fishes and young fish. Its generic name 
refers to its facility in diving. 


A Silk-Worm Moth. (Country Gentleman, for July 20, 1893, 
lviii, p. 558, c. 2, 3—-12 cm.) 


A moth drawn to an electric light in Albany is Telea Polyphemus (Cramer). 
From its large size it was named after the one-eyed giant, Cyclops, of my- 
thology. Its cocoon is made of strong silk, but can not be reeled. Notice of 
the unsuccessful experiment of M. Trouvelot in cultivating the caterpillar at 
Medford, Mass., for utilizing the silk. In the notice of this experiment it 
was named the ‘‘ American silk-worm.”’ 
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Woolly Plant Louse. (Country Gentleman, for July 20, 18938, 
lvili, p. 558, c 3—¥* cm.) 

An aphis infesting maple leaves in Red Bank, N. J., is Pemphigus aceri- 
folii Riley —a rather rare species usually. From the downy secretion 
enveloping it, it is difficult to reach it with insecticides. A strong solution 
of whale-oil soap should be effectual in destroying it. 


The Walnut Span-Worm. (Gardening, for August 15, 1893, i, 
p. 377, c. 2— 8 cm.) 


A ‘*brown worm”? infesting and injuring black walnut trees in Kansas 
City is probably Boarmia plumigeraria Hulst — one of the Geometride. It 
has recently come into notice as a walnut-tree pest in some localities in the 
Western States. As yet no better remedy is known than spraying with 
Paris green or London purple in water. 


How to Control the Squash-bug. (Gardening, for August 15, 
1893, 1, p. 877-8, c. 3, 1—16 cm.) 


To inquiry from Lowell, Mass., answer is made that this pest may best be 
controlled by trapping and killing the hibernating individuals when they 
come abroad for oviposition, for which directions are given. Additional 
remedies are, destroying the eggs and newly-hatched bugs and protecting the 
stalks with a mixture of ashes and salt. A preventive is said to be ashes or 
dry earth with a few drops of spirits of turpentine, sprinkled over the plants. 


Humming-Bird Moth. (Country Gentleman, for August 17, 
1893, lviii, p. 634, c. 1 — 10 cm.) 

Moths, the characteristic features of which are given, are identified as the 

Sesia uniformis of former authors. How they resemble humming-birds in 


their flight and manner of taking their food, is stated. [The species is now 
listed as Hemaris Thysbe var. ruficaudus. | 


Bag-Worm. (Country Gentleman, for August 17, 1893, lviii, — 


p. 634, c. 2 — 8 cm.) 


A *‘cocoon”’ taken from a locust in Buckland, Va., is the case of the bag- 
worm or basket-worm, Thyridopteryx ephemereeformis—a common insect in 
the Southern States. Its case serves for larval protection, for pupation and 
oviposition — the female never leaving it. When injurious from abundance 
the caterpillars may be destroyed by hand-picking and burning or by spray- 
ing with Paris green and water. 


Grain-Weevil. (Country Gentleman, for August 31, 1893, lviii, 
p- 674, c. 3 — 10 cm.) 


For killing the weevil infesting binsof wheat of one thousand bushels each, 
in Williamsport, Ind., bisulphide of carbon is recommended for evaporation 
in open vessels on the top of the grain, using a pound and a half to each ton 
of grain if the bins are tight at sides and bottom. The operation of the 
“‘Tracy House,” used for killing the bean-weevil, is described and suggested 
for use when large amounts of grain are to be treated for. the weevil or other 

{ stored grain pests. 


a 
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The Insects of the Past Year and Progress in Insect Studies. 
[Read before the Albany Institute April 15, 1890.] (Trans- 
actions of the Albany Institute, xii [August], 1893, pp. 
227-240.) 


Pages 227-229 treat of the injuries from the grain aphis (Siphonophora 
avence) and of the hop aphis (Phorodon humuli), the prevalence of the apple- 
tree tent-caterpillar (Clisiocampa Americana) and the white-marked tussock- 
moth (Orgyia leucostigma), the unusual abundance of the forest tent- 
caterpillar (Clisiocampa sylvatica), Otiorhynchus ovutus, and Silvanus 
surinamensis — which, together with several foot-notes, are in addition to 
the paper as published in the 7th Report on the Insects of New York, 1891, 
pp. 331-342. 


The Cabbage Aphis. (Country Gentleman, for September 14, 
1893, lviii, p. 717, c, 1, 2— 29 cm.) 

Aphis brassice Linn. is one of the most difficult of the aphids to control 

by insecticides. Its mealy or powdery coating renders kerosene emulsion 

only partially effective. It has, however, been highly recommended for it 


by Prof. J. B. Smith and satisfactorily tested by him, as was also fish-oil soap— 
1 lb. to 8 gallons of water, and also ground tobacco dust. How aliquid in- 


t secticide should be used against it. Soapsuds said to be efficient. Pyrethrum 
‘ powder, also hot water recommended. If the eggs survive the winter on 
5 the leaves, destroying the stripped leaves ordinarily left in the fields would 
ah be very serviceable. 

1 

g ; 3 

_ A Beetle Destroying Strawberry Plants. (Albany Evening 
4 Journal, for September 27, 1893, p. 1, c. 6— 11 cm.) 

‘3 A beetle eating innumerable holes in the leaves of strawberry plants, in 


Connecticut, is the Paria aterrima. The grub feeds on the roots and has 
been known as the strawberry-root worm, Its injury is new to the Eastern 
States. The remedy for it is the application of Paris green to the plants in 
August and September. 


_ > = 
~ 


Plugging Trees with Sulphur. (Country Gentleman, for Sep- 
tember 28, 1893, lvili, p. 753, c. 3, 4 — 35 cm.) 


There is no virtue in sulphur placed in holes bored in trees and plugged, in 
preventing insects feeding on the foliage. It has proved valueless in experi- 
ments made for testing it. Where it hasseemed to be successful, the appar- 
ent success may be otherwise explained. Sulphur is not soluble in sap, and 
even if it were it would be beyond the reach of the sap at the depth at which 
it is usually placed. Experiments made by Dr. Fitch apparently showed 
that sulphur, if it could be taken in the circulation, promoted the growth 

_ and health of the apple-tree tent-caterpillar. An lowa fruit-grower testifies 
i to the worthlessness of the ‘‘ sulphur cure.” 
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Black Blister Beetle Attack on Asters. (Gardening, for October 
1, 1893, ii, p. 28, c. 3— 16 cm.) 


Insects sent from Illinois as destructive to asters, are Epicauta Pennsyl- 
vanica DeGeer. The method employed by the correspondent for killing them 
which proved so successful, viz., sprinkling the beetles with a fine spray and 
then applying pyrethrum powder, is probably as good a one as can be used, 
as this species is known to be readily affected by pyrethrum, and the wet- 
ting would cause the powder to adhere. Pyrethrum is only a contact 
insecticide. Some insects, as the rose-bug, are not killed by it. 


The Clover-Seed Caterpillar. (Country Gentleman, for October | 
5, 1893, lvili, p. 773, c. 1, 2 — 20 cm.) 

Clover-seed submitted from Miami county, Ind., much of which “has 
been hulled out like beans eaten by bugs” and left so light as ‘‘ to blow away 
from the huller in cleaning,” shows the work of the clover-seed caterpillar, 
Grapholitha interstinctanu Clemens. Characters of the caterpillar and moth 
and life-history are given. Its limited literature and its known distribution. 
Cutting the clover in June will check its injuries. 


Grasshopper Plague in New York. (Country Gentleman, for 
October 12, 1893, lvili, p. 798, c. 1-4 — 107 cm.) 


New York State is exempt from the Rocky Mountain locust, Melanoplus 
spretus ; M. femur rubrum and M. atlanis are the two destructive species of 
the Eastern States; injuries from them in New Hampshire, Maine, etc.; 
comparison of appearance and habits of the two; their operations in western 
counties of New York the present year; other associated species; present 
condition of the plague; will the insects abound next year? how to prevent 
their ravages, through destruction of eggs, plowing under, use of the hop- 
perdozer and the bran-mash poison. 

[See pages 439-445 of this Report (x). ] 


A Potato-Beetle Killer. (Orange County Farmer, for October 
19, 1898, xill, p. 1, c. 7—15 cm.) 

A beetle sent as ‘“‘the new potato-bug killer,” of which sensational stories 
have appeared in many papers this year, is identified as Lebia grandis, one 
of the Carabidz, and long known as an efficient destroyer of the potato- 
beetle. The instantaneous death resulting from its bite and its ferocity as 
narrated are, of course, imaginative. 


Insect Pests. (Gardening, for November 15, 1893, ii, p. 77— 
14 cm.) 

Of three species of insect larvae sent for name from Medical Lake, Wash- 

ington, and received in poor condition, only one—said to occur in great 


number on apple-trees—can be doubtfully identified, as Sphinx drupt- 
ferarum. Of one of the larvee, feeding on rutabagas, the features are given. 


: 
= ae 
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On Arsenical Spraying of Fruit-Trees While in Blossom. 
(Insect Life, vi, 1893, pp. 181-185.) 


It is still a question if the observed mortality of bees visiting sprayed 
blossoms is the result of the arsenic or some other cause or causes. The 
experiments of Professors Webster and Cook are cited. A satisfactory test 
would be the examination of the stomachs of bees believed to have been 
poisoned by the arsenic. Legislation in Ontario against spraying fruit-trees 
while in blossom. May arsenic blight the blossoms? Until the harmlessness 
of spraying at this time can be established it should be discontinued, but if 
harmless it should not be intermitted during the blossoming season, when 
several pests can be better controlled than at any other time. Seventeen 
species are named which are operating destructively at this time. 


Eighth Report on the Injurious and Other Insects of the State of 
New York for the Year 1891. Albany, 1893. [Issued Febru- 
ary 7, 1894.] Pages 218, figures 53. (Forty-fifth Annual 
Report on the New York State Museum for the Year 1891. 
Albany, 1892 [issued in February, 1894], pp. 103-320, figs. 53.) 


The contents are: INTRODUCTORY. INJURIOUS INSECTS: Synchlora glau- 
caria, the Raspberry Geometer. Bucculatrix Canadensisella, the Birch- 
leaf Bucculatrix. Diplosis pyrivora, the Pear-midge. Clastoptera obtusa, 
the Obtuse Clastoptera. Clastoptera pini, the Pine Clastoptera. Chauliodes 
pectinicornis, the Comb-horned Fish-fly. Corydalis cornuta, the Horned 
Corydalis. NorTEs ON Various INSEcTS. Thalessa lunator, the Lunated 

. Long-sting. ?Janus flaviventris, the Currant-stem Girdler. Nematus 
Erichsonii, the Larch Saw-fly. Feniseca Tarquinius, the little Orange But- 
terfly. Eudryas grata, the Beautiful Wood-nymph. Scoliopteryx libatrix, 
the Scallop-wing. Exechia species? a Fungus Gnat. Telephorus? bilin- 
eatus, occurring on snow. Lachnosterna fusca, the White-grub of the 
May-beetle. Cyllene pictus, the Hickory Borer. Tenebrio molitor, the 
Meal-worm. Pulvinaria innumerabilis, the Maple-tree Scale Insect. 
Gryllus luctuosus, the Common Black Cricket. Trombidium locus- 
tarum, the Locust Mite. Insect ATTACKS — THEIR REMEDIES AND PRE- 
VENTIVES. Remedies for the Peach-tree Borer. An Ichneumonized Cater- 
pillar. Interesting case of Parasitism. A New Onion Pest, Agrotis 
ypsilon. The Stalk-borer, Gortyna nitela, as an External Feeder. The 
Cow-horn Fly in New York. Wire-worms and Remedies for them. The 
Rose-bug and How to Kill it. The Maple-tree Borer, Glycobius speciosus. 
The Squash-bug, Anasa tristis. The Hop-vine Aphis and Remedies. The 
Melon Aphis, Aphis cucumeris. Melon and Strawberry Pests: Aphis 
cucumeris and Corimelzena pulicaria. Scale Insects on Camellia and Olean- 
der. A Grapevine Scale Insect, Lecanium sp.? Apple-tree Insects of Early 
Spring. Some Injurious Insects of 1890. APPENDIX: (A) ENTOMOLOGICAL 
ADDRESSES. Some Injurious Insects of Massachusetts. Our Insect Enemies 
and How to Meet them. (B) PUBLICATIONS OF THE ENTOMOLOGIST DURING 


63 


498 NEW YORK STATE MUSEUM 


1891. (C) PUBLICATIONS OF THE ENTOMOLOGIST FOR 1875 AND 1876. (D) 
Contributions to the Department. (E) CLASSIFIED LIST OF INSECTS NOTICED ~ 
IN THIS REPORT. GENERAL INDEX. 


Ninth Report on the Injurious and Other Insects of the State of 
New York, for the year 1892. Albany, 1893. [Issued March 
2,1894.] Pages 211, figures 34. (Forty-sixth Report on the 
New York State Museum, for the year 1892. Albany, 1892 
[issued in March, 1894], pp. 289-495, figs. 34.) 


The contents are: TRANSMITTAL. INJURIOUS INSECTS: Anthrenus scrophu- 
larie and Attagenus piceus, two Carpet Beetles. Tenebrio obscurus, the 
American Meal-worm. Pollenia rudis, the Cluster-fly. Murgantia histri- 
onica, the Harlequin Cabbage-bug. Psylla pyricola, the Pear-tree Psylla. 
Chortophaga viridifasciata, the Green-striped Locust. NOTES ON VARIOUS 
INSECTS, etc. Eriocampa cerasi, the Cherry-tree or Pear-tree slug. Papilio 
Cresphontes, the Yellow-banded Swallow-tail. Podosesia syringe, the — 
Syringa Borer. Carpocapsa pomonella, the Codling-moth. Dynastes Tityus, 
as a Fruit-eater. Crioceris asparagi, the Asparagus Beetle. Systena fron- 
talis, injuring Gooseberry Foliage. Chauliognathus Pennsylvanicus, the 
Pennsylvania Soldier-Beetle. Pissodes strobi, the White-pine Weevil. 
Myzus cerasi, the Cherry-tree Aphis. Pemphigus tessellata, the Alder-blight 
Aphis. Phylloxera vitifoliz, the Grapevine Phylloxera. Crangonyx 
mucronatus, a Blind Shrimp in Wells. Insectivorous Birds for Protection. 
INSECT ATTACKS: Resistance of Fleas to Insecticides. White Grubs Injur- 
ing Nursery Stock. The White Grub Eaten by the Robin. A Maple-tree 
Pruner, Elaphidion parallelum. The Striped Cucumber Beetle, Diabrotica 
vittata. The Grape Curculio, Craponius inzequalis. The Peach-bark Scoly- 
tus, Phloeotribus liminaris. An unrecognized Attack on Pease. The Plum- 
tree Aphis, and the Brown Rot. The Currant Aphis, Myzus ribis. Aphides 
and Myriapods as Aster and Lily Pests. Some Apple-tree Insects. Beet 
Insects. Diseased Austrian Pines. APPENDIX. (A) CATALOGUE OF THE 
KNOWN HOMOPTERA OF THE STATE OF NEW YORK IN 1851. (B) ENTOMOLO- 
GICAL ADDRESSES. (C) LIST OF PUBLICATIONS OF THE ENTOMOLOGIST. 
(D) PUBLICATIONS OF THE ENTOMOLOGIST DURING THE YEARS 1870-1874. 
(E) CONTRIBUTIONS TO THE DEPARTMENT. (F) CLASSIFIED LIST OF INSECTS 
NOTICED IN THIS REPORT. GENERAL INDEX, 


Grubs Destroying Mermet Roses. (The Florist’s Exchange, for 
February 10, 1894, vi, p. 176, c. 1—7 cm.) 


Grubs working at the roots of Mermet roses belong to the ‘‘ white grubs” 
and probably to the genus of Lachnosterna, the larve of which can not be 
specifically determined. When attacking single plants the roots may be 
partly uncovered and the grubs taken and destroyed. When this is not 
practicable, kerosene emulsion may be poured over the roots and followed 


by an application of water to carry it into the ground and reach the grubs. 
i 
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A Maple-Tree Scale Insect. (Gardening, for March 15, 1894, ii, 
p. 206 —18 cm.) 


Silver maples in Maryland, brought three years ago from an eastern 
nursery and now seriously affected with a scale insect (noexamples sent), are 
probably infested with the ‘‘ maple-tree scale insect,” Pulvinaria innumer- 
abilis (Rathvon). The characters and habits of this species are given and 
the means of destroying it with kerosene emulsion at its hatching time. 
If it be some other species it could be destroyed by the same means, but 
would require examination with a magnifier to discover the vulnerable egg- 
hatching period. Mr. Wm. Falconer’s experience with scale insects quoted. 


The Rose Slug. (Gardening, for April 1, 1894, ii, p. 230 — 27 cm.) 


A remedy is asked for destruction of roses by the rose slug, for the past 
two years in Tracy City, Tenn. The most simple remedy is dusting with hel- 
lebore or spraying with one ounce of the powder in one gallon of water, 
preferably after dark, when theslugs are feeding on the upper surface of the 
leaves. Mr. Howard’s ‘‘ spraying with cold water remedy” is given. Brief 
account of the common rose slug, Monostegia rose, and of two other spe- 
cies (sawflies) recently introduced from Europe, viz., the bristly rose worm, 
OCladius pectinicornis Four., and the curled rose worm, Emphytus cinctus 
(Linn.) 


White Worms at the Roots of House-plants. (Gardening, for 
April 15, 1894, ii, p. 257, c. 2— 7 cm.) 

Strong mustard water applied will bring the worms to the surface of the 
ground where {they may be readily killed. Tobacco water or pyrethrum 
water will probably kill the worms. One ‘ounce of corrosive sublimate to 
thirty gallons of water has been recommended, but it is too poisonous a sub- 
stance for general use. 


Apple Maggot — Trypeta Pomonella. (Country Gentleman, for 
May 3, 1894, lix, p. 349, c. 1, 2 — 40 cm.) 


The small larvze which destroy apples by tunneling them inevery direction ' 
as described in an inquiry of name and remedy, from New Salem, N. Y., 
are the ‘‘apple maggot” of Trypeta pomonella Walsh. Figures of the in- 
sect in its different stages are given, as also its habits, etc. It is known to 
infest seventy varieties of apples. It can not be reached by spraying with 
insecticides. The best remedies are, destroying the infested fruit, and 
searching for and destroying the pupe in bins and barrels, Where a val- 
uable study and extended account of the insect may be found. 


The Foe of Shade-Trees. (Albany Evening Journal, for May 7, 
1894.) 
Notice of the elm-tree bark-borer [Saperda tridentata] infesting shade- 


treesin Albany, How the borer works, and the best remedies to be employed 
for repelling egg-deposit or destroying the grubs. 


Rees 
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The Cottonwood Beetle. (Syracuse Union, for May 9, 1894, p. 
2, c. 1 —44 cm.) 


A beetle sent for determination, etc., as destroying acre after acre of 
basket-willows in the vicinity of Syracuse, is identified as Lina scripta 
(Fabr.). Has been destructive to cotton-woods in Western States, but not in 
the State of New York. Observed in Keene Valley feeding on willows. 
Description of the larva and beetle given. Nature of its injuries. May be 
controlled by spraying with Paris green. Force pumps that may be used. 

[Extended in Ms. of Report (xi). ] 


The Insect that Kills the Pine-Tree Borers. (Gardening, for 
May 15, 1894, ii, p. 292, c. 2— 8 cm.) 


Clerus formicarius was brought over from Germany, by A. D. Hopkins, - 
Entomologist of West Virginia Agricultural Experiment Station, at Morgan- 
town, W. Va., and introduced into the pine forests of that State, to prey 
upon Dendroctonus frontalis and other Scolytid bark-borers that were 
rapidly destroying the pines and rendering them unfit for timber. 


Probably White Grubs. (Country Gentleman, for May 17, 1894, 
lix, p. 386, c. 2 — 22 cm.) 


‘¢ White worms about as large as a man’s little finger,”’ reported as destroy- 
ing a lawn, from Oceanic, N. Y., are in all probability white grubs of the May 
beetle. It is difficut to stop their ravages in lawns and grass lands. The 
best method known to us is a liberal application of kerosene emulsion, to be 
followed by heavy waterings to carry the kerosene into the ground to reach 
and kill the grubs. 

Grubs of the size above stated should mature and stop their injuries about 
the middle of the following month, preparatory to their pupation and 

- change to beetles during the summer.—Benefit may be derived by placing 
lanterns over tubs of water and kerosene on the lawn, to attract and drown 
the beetles. 


The Periodical Cicada, or the Seventeen-year Locust. Issued as 
a Circular of 4 pages, Albany, June 19, 1894. 


Remarks on the interest attaching to this insect; the two races of C. sep- 
tendecim and C. tredecim; the six broods in the State of New York, and par- 
ticularly the Hudson river valley brood; transformations of the insect; re- 
markable above-ground chambers built by the pupz in a locality at New 

' Baltimore, N. Y., for purposes unknown. Figures of the chambers, and of 
the transformations and egg-laying referred to, given. Request made for 
replies to twenty questions proposed, relating to the present occurrence 
of the Cicada. Miles 

[See pages 420-425 of this Report (x). ] 
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Pear-Leaf Blister Mite. (Country Gentleman, for June 21, 1894, 
lix, p. 468, c. 4 — 28 cm.) 


Leaves of Kieffer pear-trees (other varieties not affected) sent from Had- 
donfield, N. J., show the attack of the above-named insect, Phytoptus pyrt. 
The development of the gall is given, and features of the microscopic mite 
that causes it. The attack is rapidly spreading in New York and elsewhere. 
Picking off and destroying affected leaves in May is serviceable, The proper 
remedy is spraying with a strong kerosene emulsion (1 to 7) in winter. It 
can be controlled by this means. 

[See pages 453-459 of this Report (x). ] 


Chestnut Weevil. (Country Gentleman, for July 5, 1694, lix, p. 
504, c. 1 — 4 cm.) 


From Westchester, Pa., a remedy is asked for the ‘‘ chestnut worm.” 
Balaninus caryatrypes is probably referred to. No remedy is known, 
unless perhaps one has been discovered by Mr. Gerald McCarthy of the N. 
C. Agricultural Experiment Station, who has been making special study of 
the insect. 


Rose-Bugs. (Country Gentleman, for July 5, 1893, lix, p. 504, 
c. 1, 2 — 12 cm.) 


The formula for the ammoniacal solution of copper is given in response to 
request, it having been represented as a remedy for the rose-bug. It will 
not be effective for this purpose if we may judge from experiments made by 
Dr. J. B. Smith. The mechanical devices recommended by Dr. Smith for 
collecting and destroying this insect should be used when it occurs in 
immense numbers, as in New Jersey. 


Friendly Insects. (Country Gentleman, for July 5, 1894, lix, 
p- 504, c. 2 — 7 cm.) 


Specimens from Nassau, N. Y., are identified as pupz of the ‘ twice-stab- 
bed lady-bird,” Chilocorus bivulnerus Muls. They are not injurious, but 
beneficial from their feeding on plant-lice or scale insects, and should, there- 
fore, be protected. 


Hellgrammite Fly. (Country Gentleman, for July 12, 1894, lix, 
p- 520, c. 2 — 3 cm.) 


The insect, from Cornwall, N. Y., is identified as Corydalis cornuta, and 
its features given. Its larva is known to fishermen as ‘‘ the dobson.” 


Plant-Lice at the Roots of Asters, etc. (Gardening, for July 15, 
1894, ii, p. 358, c. 1 — 12 cm.) 


Root-lice attacking asters, chrysanthemumsand other plants at Dayton, Ohio, 
are probably Aphis Middletonii Thomas. For destroying them, drawing 
away the earth and applying soapsuds, tobacco water, pyrethrum water or 
hot water is recommended. The ants that attend them are harmless to the 
plants. 
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Ants in Strawberry Beds. (Country Gentleman, for August 2, 
1894, lix, p. 568, c. 1 — 9 cm.) 


The ants may be destroyed by the use of bisulphide of carbon as directed, 
if their nests or hills can be found; or, if occurring abundantly upon the 
plants, pyrethrum water or the dry powder may be used. 


Grapevine Caterpillar. (Country Gentleman, for August 2, 1894, 
lix, p. 568, c. 1— 8 em.) 


The caterpillar is that of Thyreus Abbotii; its distinguishing features are 
given, and its comparative abundance stated. The other caterpillar noticed 
on the grape — ‘‘ looking like a snake, with the head of a frog ’’—is probably 
one of the long-bodied and sharp-headed ‘‘measuring worms” of the 
Geometridz. 


Enemies of the Potato Beetle. (Country Gentleman, for August 
2, 1894, lix, p. 568, c. 2— 6 cm.) 


Replying to the question— what are the enemies of the potato beetle — 
the insect enemies alone are so many that a simple list of them would require 
much space. Papers on them may be found in the publications of Dr. Riley 
and Dr. Packard, and elsewhere. 


Elm-Leaf Beetle. (Country Gentleman, for August 16, 1894, lix, 
p. 600, c. 2—6 cm.) 

For the insect [elm-leaf beetle] killing the elm trees in Montclair, N. J., 

spraying the foliage with Paris green or London purple is recommended, 


and reference made to previous articles on the insect in the Country Gentle- 
man, to be found in the indexes of the volumes. 


The Above-Ground Buildings of the Seventeen Year Cicada. 
(New York Daily Tribune, for August 21, 1894, p. 12, c. 2—_ 
4 cm.) 


Brief abstract of a paper read before the American Association for the 
Advancement of Science, at Brooklyn, N. Y., in which an account of the 
structures is given, and the mystery connected with their exceptional occur- 
rence in localities in New York and New Jersey and the purpose that they 
served, noticed. 


Worms destroying Canna Leaves. (Florist’s Exchange, for 
September 8, 1894, vi, p. 788 — 12 cm.) 


Caterpillars sent from Charleston, 8. C., as destroying the foliage of can- 
nas, are of two species. One has completed its transformations and given 
out the Hesperid butterfly, Pamphila Ethlius after a pupation of eleven days, 
The other, an Arctian, has spun up in cocoonand may be the common Spilo- 
soma isabella. 


—- 
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Sumac Galls. (Country Gentleman, for September 20, 1894, lix, 
p. 686, c. 1 — 13 cm.) 


Galls (described) from Clinton, N. Y., result from the operations of an 
aphis, Melaphis rhois (Fitch). Its life-history is briefly given. The galls 
occur on Rhus glabra and R. typhina. Its former rarity in New York is 
noticed, and its occurrence also in some Western States. 


The Box-Elder Plant-Bug. (Country Gentleman, for September 
27, 1894, lix, p. 699, c. 2, 3 — 17 cm.) 


An insect observed in abundance on the city sidewalks of Shenandoah, 
Iowa, judging from the description given of it, is the box-elder plant- 
bug, Leptocoris trivittatus (Say). It is a western insect long known.as 
destructive to foliage and blossoms, which has lately developed a fondness 
for fruit. Means for its destruction are mentioned, and the principal fea- 
tures from which it can be recognized. 

[See page 434 of this Report (x). | 


A Beetle Feeding on Green Corn. (Cvuuntry Gentleman, for Sep- 
tember 27, 1894, lix, p. 701, c. 2—18 cm.) 


A beetle sent from Hartford, Conn., found feeding in the tips of standing 
sweet corn during the month of August, is oneof theScarabzide, Huphoria 
Inda (Linn.). It has on different occasions been recorded as injurious to 
sweet corn while in the milk. It is not known if it commences the attack, 
or if it merely follows that of birds. Its injuries committed on ripe fruit, 
are referred to. 


Muskmelon Borers at the South. (Country Gentleman, for Oc- 
tober 4, 1894, lix, p. 721, c. 2-4— 55 cm.) 


Correspondents from Pendleton, S. C., and Asheville, N. C., are an- 
swered: there are two melon-boring caterpillars in the Southern States, de- 
structive to crops—the one, Ludioptis nitidalis (Cramer), the other, 
Eudioptis hyalinata (Linn.). Their larval features are given, ‘so far as 
known, and their feeding habits. To what extent each species operates in 
the Southern States, is not known. Remedies are suggested for their in- 
juries, the efficiency of which must depend on a farther acquaintance with 
their life-histories. Some of the literature upon them is cited. 


Pear Rust. (Country Gentleman, for October 4, 1594, lix, p. 
722, c. 1, 2— 16 cm.) 


A pear received from Genesee county, N. Y., shows a ‘‘rust”’ upon its 
surface which is nota fungus. It nearly comports with the described feat- 
ures of the ‘‘ orange rust” of Florida, caused by attack of the orange mite, 
Typhlodromus oleivorus Ashmead; and it is not improbable that this pear 
rust may be produced by a Phytoptus mite, which may prove to be, upon 
further observations and the detection of the mite, Phytoptus pyri, over- 
flowing from the foliage upon the fruit. 
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“ Pear Rust”—Cause Unknown. (Country Gentleman, for Oc- 
tober 25, 1894, lix, p. 773, c. 3— 12 cm.) 


Further examination of a rusted pear submitted to Prof. Galloway, chief 
of the Division of Vegetable Pathology at Washington, renders it probable 
that the peculiar appearance of the fruit is but an unusual development of 
its natural rust — the cause of which is unknown. 


The Indian Cetonia. (Gardening, for November 1, 1894, iii, pp. 
55, 56, c. 38, 1 — 23 cm.) 


Beetles which are thought to be killing a young pear-tree in White Plains, 
N. Y., by piercing the bark and extracting the sap, are the Indian Cetonia, 
Euryomia [Euphoria] Inda. The beetle is known to injure ripe fruits by 
eating into them and to be fond of the sap of the sugar-maple. The above 
report lends confirmation to a statement made many years ago, but ques- 
tioned, that it gnawed the bark of young apple-trees for the sake of the sap. 

The beetle also injures corn while in the milk by burrowing beneath the 
husks and eating the kernels. Little can be done to prevent its injuries, 


except ‘‘hand picking.” It is apparently local, and has its years of a 


abundance. 


Injurious Beetles. (Gardening, for November 1, 1894, ili, p. 56, 
c. 1, 2— 22 cm.) 


Of the two beetles sent from Detroit, Mich., for name, the one that occurs 
‘‘in clusters on the trunks of the Norway maple” is thought by the sender 
to be destructive in the larval state by boring in the trunk of maple, beech, 
and birch. It is Huryomia [Euphoria] Inda, of which the early history is 
unknown. If it can be shown to bea borer of these trees, it would be an 
interesting discovery. 

The other beetle seen ‘‘ coming out of holes in the common maple” is the 
locust-borer, Cyllene robinice (Forster). It has no connection with the maple, 


and probably, from their resemblance, it has been confounded by the person - 


sending it with the maple-tree borer, Glycobius [Plagionotus] speciosus (Say). 


A Maple-Tree Borer. (Gardening, for November 1, 1694, iV 
p. 56, c. 2— 12 cm.) 

A pupal-case from Millville, N. J., projecting from a maple-tree, is that of 

Eigeria acerni Clemens. In some localities in the Western States, it is very 


destructive t» soft maples. Its egg-deposit may be prevented by white- 
washing the trunk, or by an occasional wash of soft soap. 


The Squash-Bug. (Gardening, for November 1, 1894, iii, p. 56) 
c. 2, 3—11 cm.) 


Remedies for the squash-bug, Anasa tristis (DeGeer), is asked for, from 
Convent Station, N. J. 

The best remedies are believed to be, placing ‘‘ traps” of bark, chips, etc., 
on the ground near the hills, and collecting the bugs that take shelter 


beneath them ; and searching for and crushing the egg-clusters to be found 


on_the under-side of the leaves, 


ee te oe 
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Report of the State Entomologist to the Regents of the Univer 
sity of the State of New York, for the Year 1893. Albany, 
November, 1894. 26 pp. 


Contains —Transmittal: Increasing Interest in the Work of the Depart- 
ment; Publications of the Entomologist: Additions to the State Collection: 
Collections Made in the Adirondack Mountains: Operations Against the 
Gypsy Moth in Massachusetts: The Destructive Wheat-midge in Western 
New York: Remarkable Appearance of Aphids or Plant-Lice: A Grasshopper 
Plague in Western New York: Insect Defoliators of Shade and Forest-Trees: 
APPENDIX: Index to Report for 1886. 

[Included in part in this Report (x). ] 


The San José Scale. (Albany Evening Journal, for November 7, 
1894, p. 6, c. 5— 20 cm.) 


The San José Scale, Aspidiotus perniciosus, is found in a pear orchard at 
Kinderhook, N. Y., where it had been introduced in nursery stock pur- 
chased in New Jersey two years ago. As soon as it was detected, the trees 
were taken up and burned, and it was hoped that it had been exterminated, 
but, unfortunately, other trees from the same source, received previously, 
were also infested. It is now found in abundance on these: they will also 
at once be taken up and burned. 

This scale — seen in San José twenty years ago,— has also been introduced 
into Maryland and Virginia, and exists at least in one other locality in New 
York, viz., in nurseries on Long Island. Its successive broods, and fruit- 
trees on which it occurs, are stated. 


* North Dakota’s New Bug.” (Country Gentleman, for Novem- 
ber 22, 1894, lix, p. 841, c. 2, 3 — 32 cm.) 


An insect, the appearance and habits of which are given in the Minne- 
apolis Journal by a correspondent from Jamestown, North Dakota, is un- 
doubtedly the box-elder plant-bug, Leptocoris trivittatus (Say) — the same 
as noticed in the Country Gentleman of September 29th. It has never 
before been recorded as appearing in such number, The object of these 
gatherings can not beaccounted for. Its distribution throughout the western 
part of the United States is stated. That it has not extended eastward of 
the Mississippi River is strange, since its favorite food-plant on which it 
breeds, Neyundo aceroides, is widely distributed throughout the eastern 
half of the United States. Reference is made to other notices of the insect, 

[See page 435 of this Report (x). ] 


Experiment Station Work on Long Island. (American Agricul- 
turist, for December 1, 1894, liv, p. 404, c. 1— 3 cm.) 


Letter in relation to the value of the work being done on Long Island 
through the Geneva Agricultural Experiment Station, as shown in the dis- 
covery of the San José scale in nurseries on the Island: the great importance 
of arresting its spread and accomplishing its extermination in its eastern 
occurrence. . 

64 
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Grubs in Manure. (Country Gentleman, for December 27, 1894, 
lix, p. 931, c. 4— 18 cm.) 


The ‘‘white grubs” found in manure, are not those of ‘‘ the tumble-bug ”’ 
as stated by a correspondent, nor of the May-beetle, but of another species 
allied to the latter, viz., Ligyrus relictus. The food-habits of the two will 
distinguish L. relictus when found in manure. There need be no fear of 
using manure in which “ white grubs” are found for field crops, as they 
can not be injurious to vegetation. 


(D) 
ENTOMOLOGICAL PUBLICATIONS OF J. A. LINTNER, 1862--1869. 


Metamorphoses of Ceratomia quadricornis Harris. (Proceedings 
of the Entomological Society of Philadelphia, i, 1862, pp. 285- 
293.) Also, separate, with cover and half-title page, Decem- 
ber, 1862. 

Oviposition; description of the egg; the larva in its first stage; the molting 
operation described; the second, third and fourth stages; time of molting; 
the fifth stage after the fourth molt; the mature larva; preparation for 
pupation; the pupal cell and its construction described; the final molt to the 
pupa; the pupa described; length of the seven stages; when the moth 
emerges; larval liability to being parasitized; features of the imago. 

Notes on Some of the Diurnal Lepidoptera of the State of New 
York, with Descriptions of their Larve and Chrysalides. 
(Proceedings of the Entomological Society of Philadelphia, 
ili, 1864, pp. 50-64.) Also, separate, with cover and title page, 
May, 1864. 


The following species are noticed: Papilio Turnus Linn., Papilio Asterias 
Fabr., Papilio Troilus Linn., Pieris oleracea (Harris), its three broods, Colias 
Philodice Godt., Grapta comma (Harris), Grapta Faunus EHdw., Grapta 
Progne (Fabr.), Grapta j-album (Godt.), Vanessa Antiopa (Linn.), Vanessa 
Milbertii (Godt.), Limenitis Arthemis (Drury), Limenitis disippus (Godt.), 
Pyrameis huntera (Sm.-—Abb.). Also, notes of capture of some of the Diur- 
nals, with notes of comparative abundance. 


Description of the Larva of Dryocampa rubicunda (Faér.). 
(Proceedings of the Entomological Society of Philadelphia, 
lil, 1864, pp. 426, 427.) 

The mature larve taken from sugar-maple is described. 

Notes on some Sphingide of New York, with Descriptions of 
their Larve and Pup. (Proceedings of the Entomological 
Society of Philadelphia, iii, 1864, pp. 645-672.) Also, separate, 
with cover and title page, December, 1864. 


Importance of the knowledge of the early stages of the Sphingide; Sesia 
Thysbe Fabr., its larva and pupa, with features of the several segments; 
Sphinx quinquemaculata Stephens, three varieties of the larva, and the pupa; 
Sphinx cingulata, the three} larval varieties, and the pupa; Sphinx ? 
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{eremitus (Hiibn.)], larva and pupa; Sphinx cinerea Harris, larva, food- 
plants, pupa, imagoes and ‘‘ assemblying; ”’ Sphinx Kalmia Sm.-Abb. ; Sphinx 
drupiferarum Sm.-—Abb., larva, food-plants and pupa; Philampelus 
satellitia [P. Pandorus (Hiibn)], larva and pupa; Philampelus Achemon 
(Drury), larva, pupa, and imago; Deilephila Chameenerii Harris, larva, pupa, 
imago; Deilephila lineata (Fabr.), larva; Darapsa Myron (Cramer), larva, 
pupa, imago; Ceratomia quadricornis Harris [C. Amyntor (Hiibn.)], pupa; 
Smerinthus excecatus (Sm.—Abb.), larva, pupa; Smerinthus ? 
[exceecatus], larva, care of Smerinthus pupz; Smerinthus juglandis (Sm.- 
Abb.), larva, pupa; Ellema Harrisii Clemens, larva, pupa; Sphinx larve on 
poplar (Notodonta dictzea (Linn.) = Pheosia rimosa Pack.]; list of undescribed 
larve of N. Y. State Sphingide. ] 


A Hundred-fold Return for a Trifling Expenditure. (Utica 
Morning Herald, for May 11, 1866, 48 cm.) 


The study of entomology in its utilitarian aspects commended; notices the 
growing appreciation of entomological investigations, and commending to 
the patronage of the public the Practical Entomologist, published at a 
nominal price by the Entomological Society of Philadelphia, with special 
reference to an article in it on a remedy for the Black-knot of plum and 
cherry-trees. 


Description of a New Species of Grapta, and Notes on G. inter- 
rogationis. (Transactions of the American Entomological 
Society, ii, 1869, pp. 3138-319.) Also, separate, May, 1869. 

Description of Grapta umbrosa, and difference from G. interrogationis; 
compared, also, with G. c-aureum Fabr., of Europe. 


[Subsequently shown, by breeding, to be a seasonal variety of G. inter- 
rogationis Fabr. | 


(E) 
CONTRIBUTIONS TO THE DEPARTMENT IN 1893. 


The following are the contributions that have been made to the 
Department during the year 1893. 


HYMENOPTERA. 


Cluster of cocoons of Apanteles congregatus (Say) from a plum-tree, 
From James Wynkoop, Catskill, N. Y. 

Thalessa atrata (Fabr.). From W. McAuuister, Albany, N. Y. 
The same, taken from numbers ovipositing in a maple stump, June 
29th; from G. R. Hirr, Albany, N. Y. The same, July 10th; from 
P. F. Martrmore, Menands, N. Y. 


LEPIDOPTERA. 


Larva of Thyreus Abbotit Swainson, June 27th. From James A, 
Van Horn, Albany, N. Y. The same insect, from Mrs. E. B. Sirs, 
Coeymans, N. Y. 

Larva of Ampelophaga Myron (Cramer), ichneumonized, September 
4th. From Joun T. Roperts, Syracuse, N. Y. 

Ceratomia Amyntor (Hiibner), imago, July Ist. From H. Guysr, 
Albany, N. Y. 

The bag-worm, Thyridopteryx ephemereformis (Haworth). From 
F. Straus, Burton, Texas. 

Actias Luna (Linn.). From P. F. Marrimorr, Menands, N. Y. 

Larvee of Hadena turbulenta (Hiibn.) feeding on catbrier (Smilex). 
From H. G. Dyar, New York city. 

Larva of Gortyna cataphracta Grote, boring in raspberry cane, June 
19th. From Prof. C. H. Peck, Menands, N. Y. 

Larva of Gortyna nitela Guen., in dahlia stalk, July 17th. From 
Prick & Resp, Albany, N. Y. 

Larvee of Leucania albilinea Hiibn., on heads of rye, June 18th, 
From C. C. Harpensperen, Stone Ridge, N. Y. The same, June 
29th; from A, Parpzgs, Jr., Chelton Hills, Pa. 
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Ephestia interpunctella Zeller. Moths emerging in a warm room, 
April 12th. From J. F. Rosz, South Byron, N. Y. 

Larvee of Zmetocera ocellana Schiff., nearly mature; and Coleophora 
sp. (probably Fletcherella —imago not yet obtained), from pear-trees, 
June 38d. From Davin K. Batt, West Brighton, N. Y. 

Clover seed injured by larvee of Grapholitha interstinctana Clemens, 
September 7th. From Joan M. Jenxins, Miami Co., Ind, 

The Angoumois moth, Sttotroga cerealella (Olivier), in wheat; from 
J. E. Wirrmsr, Montgomery Co., Pa. The same, in corn stored in a 
commission house; from H. R. Wricut, Albany, N. Y. | 

Cocoons of Antispila nyssefoliella Clemens, within cuttings of 
leaves of Nyssce multiflora —the sour gum, together with some of the 
cut leaves. From H. G. Dyan, New York city. 

Cocoons of Bucculatrix pomifoliella Clem., on apple twigs; from 
EK. Rumury, Clyde, N. Y. The same, with numerous puparia of 
Derostenus sp.?; from F. A. Fitca, Randolph, N. Y. 

Cocoons of Micropteryx pomivorella Packard, from apple. From 
JAMES FLETCHER, Ottawa, Canada. 


DIPTERA. 


Galls of Lastoptera vitis O.8., on grapevine, June 27th. From 
GrorcE Uuric, Hudson, N. Y. 

Pears infested with the pear-midge, Diplosis pyrivora Riley, May 
22d. From Tuo. A. Coz, Catskill, N. Y. 

Examples of Sciara caldaria nu. sp. infesting a greenhouse. From 
Mrs. G. Seaman, Boise, Idaho. 

Larva of Scenopinus fenestralis (Linn.), from underneath a carpet, — 
January 24th. From Mrs. H. D. Gravzxs, Ausable Forks, N. Y. 

Parasitized larve of ristalis tenax (Linn.), August 31st; from 
J. F. Rosz, South Byron, N. Y. The same, from J. B. Namus, 
Phenix, N. Y. 

The cluster-fly, Pollenia rudis (Fabr.), infesting a dwelling-house, 
August 3lst. From Wirt D. Waker, Pittsfield, Mass. Also, the 
~same, from Mrs. E. B. Smrru, Coeymans, N. Y. 

The chrysanthemum-fly, Phytomyza chrysanthemi Kowarz, mining 
leaves of Cinerarias in greenhouses of St. Vincent’s Male Orphan 
Asylum, Albany, N. Y., February 13th. From Jams O. Fannina, 
Albany, N. Y. 

CoLEOPTERA. 


Dytiscus Harrisit Kirby, July 9th. From R. E. Taytor, Geneva, 
Ne Y.. 
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Examples of Megilla maculata (De Geer), April 19th, from a large 
hibernating colony underneath a wood-sorrel. From Mrs. C. H. 
Wuee cer, Boston, Mass. 

Epilachna borealis Thunb., July 17th. From O. W. Suiru, Meriden, 
Conn. 

The rose-beetle, Wacrodactylus subspinosus (Fabr.), from apples, 
July Ist. From Hon. James A. Pracz, Oswego, N. Y. 

Euphoria melancholicu. (Gory), Neoclytus erythrocephalus (Fabr), 
and Donacia piscatriz Lac. From L. N. Griuis, Alexandria, Va. 

Plagionotus speciosus (Say) — living imago, July 7th. From D. 
F. Harris, Delano, N. Y. 

Monohammus confusor (Kirby), living imago, from 4th floor of the 
Capitol. From M. Cassipy, Albany. 

Pupe of Saperda candida Fabr., May 8th. From J. R. Morpzcat, 
Fairlee, Md. 

The strawberry weevil, Paria aterrima (Oliv.)—7 examples of 
imago, feeding on strawberry leaves, September 13th. From S. B, 
Hitt, Waterbury, Conn. 

~The elm-leaf beetle, Galerucella xanthomelena (Schrank) in egg, 
larva, and imago, July 12th. From Turo. A. Sraniey, New Britain, 
Conn. 

Larve of the plantain flea-beetle, Dibolia borealis Chev., mining 
plantain leaves, June 19th. From C. L. Saar, Alcove, N. Y. 

Bruchus obtectus Say, from beans stored in the pod in 1891. From 
Prof. F. L. Harvey, State College, Orono, Me. 

The oil-beetle, Meloe angusticollis Say, August 30th. From Mrs, 
H. D. Gravzs, Ausable Forks, N. Y. Thesame, from Mrs. E. B. 
SMITH. 

Macrobasis unicolor (Kirby), feeding on egg-plant and potatoes, 
July 17th. From W.H. Benttey, Bull’s Head, N. Y. 

Otiorhynchus ovatus (Linn.)—several examples from cabbage, 
August 17th. From R. J. Dion, Hastings, N. Y., per Dr. P. 
CoLLizR. 

Larve of the punctured clover-leaf weevil, Phytonomus punctatus 
(Fabr.), from an infested clover field. From J. R. Nesp, Hillsboro, 
Va. Same, from Mrs. E. B. Smiry, Coeymans, N. Y. 

Larvee of the quince curculio, Conotrachelus erategi Walsh, and 3 
of the imagos, October 8th. From T. C. Maxwet.i Bros., Geneva, 
voy. 

Lizus concavus Say. From Mrs. E. B. Suiru, Coeymans, N. Y. 

The rice-weevil, Calandra oryze (Linn.)—the larva and imago in 


-corn, September 11th. From E. C, Brown & Co., Rochester, N. Y. 
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HEMIPTERA. 


Pentatoma juniperina (Linn.), injuring peaches, June 14th. From 
GrorcE A. Ricu, Brockport, N. Y. 

The four-lined leaf-bug, Peectlocapsus lineatus (Fabr.), June 27th, 
From N. Pomroy, Lockport, N. Y.; from Mr. Hunting, Gallupville, 
WH. Y. 

The giant water-bug, Belostoma Americanum Leidy, taken from 
beneath ice in running water, January 18th. From Atien D. Waps- 
wortH, East Chatham, N. Y. 

Enchenopa binotata (Say), from Wistaria, July 3d. From R. R, 
Livineston, Cheviot-on-Hudson. 

Siphonophora sp.? on Celastrus scandens. From Miss J. A. Lan- 
sinc, Albany, N. Y. | | 

The apple-tree aphis, Aphis mali (Fabr.), abounding on apple-buds, 
May 8th. From J. J. Burien, Lincoln, N. Y. 

Migrant from plum of hop-vine aphis, Phorodon humuli (Schrank), 
June 8th. From A. Ricxarp, Middleburgh, N. Y. 

Phorodon humuli (Schrank) — migrants and their first brood, from 
Otsego county; also a small hop-vine leaf of about one-fourth inch 
area, containing 25 migrants, from Munnsyille, N. Y. From C. C, 
Ristey, Chairman Hop-Growers’ Association, Waterville, N. Y. 

Larve, pups, and imago of pear-tree aphis: the same of quince- 
tree aphis, May 8th. From Prof. C. H. Pecx, Menands, N. Y. 

Pulvinaria innumerabilis Rathvon with its egg-masses, June 5th. 
From SyLvEsTER Gripiey, Waterville, N. Y. 

Lecanium hesperidum Linn., on fern; and Mytilaspis pomorum 
Bouché on Crategus oxycantha. From C. 8. Sueipoy, State Normal 
School, Oswego, N. Y. 

ORrTHOPTERA, 

The walking-stick, Diapheromera femorata (Say), October 8th. 
From Ernest Kurun, Albany, N. Y. The same, from Tuomas 
Grayrzs, Albany, N. Y. 

Egg deposit in apple-twigs of probabiy Gicanthus niveus (DeGeer). 
From D. F. Wooprurr, Fremont county, Colorado. 

Amblycorypha oblongifolia (DeGeer). From Mrs. E. B. Smits, 
Coeymans, N. Y. 

NEUROPTERA. 

Pupa of Corydalis cornuta (Linn.), June 16th. From J. C. Lzon- 
ARD, Cos Cob, Conn. Living imago of the same, June 22, from HzER- 
BERT BoTHWELL, Albany, N. Y. 


“— 
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| THYSANURA. 

Lepisma sp. ? from papers in the Capitol. From Miss J. S. Hoae, 
b any, a 2. 

ARACHNIDA. | 


Trichodectes sphorocephalus Nitzsch, on wool of sheep. — J. 
. Nicuots & Son, Liberty, N. Y. 


Myriapopa. 

Julus ceeruleocinctus Wood, from flower-beds. From Wm. Letcn- 
ortu, Portage, N. Y. 

65 
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(F) 
— CONTRIBUTIONS TO THE DEPARTMENT IN 1894, 


y 
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: 


HYMENOPTERA. 


he large digger-wasp, Sphecius speciosus (Drury). From J. A. 
AINE, Tarrytown, N. Y. 

Pelecinus polyturator (Drury), Sept. 7th. From Joun G. Linsey, 
swego, N. Y.; also from Grorce R. Howxx1, Albany, N. Y. 
Numerous larve of Lophyrus Lecontii Fitch, feeding on white 
ine, August 21st. From J. H. Ten Eycx Burr, Cazenovia, N. Y. 
Examples of the wheat saw-fly, Cephus pygmcus (Linn.). From 
of. J. H. Comstock, Cornell University, Ithaca, N. Y. 


LEPIDOPTERA. 


zarve (10) of Papilio Asterias Fabr., feeding on parsley. From 
™. Fauconer, Glen Cove, L. I, N. Y. 

Papilio Cresphontes Cramer — crippled examples and puparia, and 
shine kalmic Sm.-Abb. From Miss J. A. Lanstne, Albany, N. Y. 
Amphion Nessus (Cramer) — imago, July 23d. From J. Byxryz, 
mbridge, N. Y. 

Ampelophaga Myron (Cramer), August 5th, parasitized by 
panteles congregatus (Say). From Juxius 8S. Linstey, Oswego, 
ey. 

_ Cocoons of Orgyia leucostigma (Sm.-Abb.), abounding on_ apple- 
trees — one hundred on some trees in an orchard. From J. F. Ross, 
South Byron, N. Y. 

Actias Luna (Linn.) attracted to light, June 21st. From C. E. 
Riper, Albany, N. Y. The same, from M. Manpiesaum, Albany, 
Telea Polyphemus (Linn.), June 14th. From P. M. Van Epps, 
rlenville, N. Y. | 

Many larve of the Pyralid, Mecyna reversalis Guenée, September 
20th, feeding on Genista in a conservatory. From Wm. Fatconer, 
en Cove, L. I., N. Y. 

Larvee and cases of Phycis indiginella Zeller, from apple, March 
From W, C. Brass, Carlisle, Ark. 


\ 
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Larve of Oxyptilus periscelidactylus (Fitch) from tips of grapevine, 
May 24th. From Watrer F. Taser, Poughkeepsie, N. Y. 

Larve of a Tortricid? (imago not yet obtained) feeding on pease in 
the pod, in Canada. From N. B. Keseny & Son, Leroy, N. Y. : 

Larve of Cacecia rosana (Linn.) in tied-up leaves of the snow- ; 
berry, Symphoricarpum racemosus. From Miss J. A. LANSING, © 
Albany, N. Y. , 

Larve of Coleophora sp. and Tmetocera ocellana (Schiff.) on apple : 
twigs, May 29th. From W. A. Lever, Albion, N. Y. 


DipTERa. 

Eggs of the pear-midge, Diplosis pyrivora Riley, in pear blossoms, 
May 10th. From Dr. Joun B. Smits, New Brunswick, N. J. ' 
Many larve of Phora agarici n. sp., infesting “the new mush- 
room,” Agaricus subrufescens Peck, October 5th. From Wma Fat-— 
conEeR, Glen Cove, L. L, N. Y. 
The cluster-fly, Pollenia rudis (Fabr.), September Ist. From 
Wirt D. Wakes, Pittsfield,-Mass. 
Larve and pupe of Phorbia cilicrura Rondani, July 12th, in seed 
potatoes. From James D. McCann, Elmira, N. Y. 


CoLEOPTERA. 


Calosoma scrutator (Fabr.) and Calosoma calidum (Fabr.) and | 
Chelymorpha Argus Licht. From Mrs. Joxpan, Greenbush, N. Y.— 
Buprestis fasciata Fabr., July 31st. From Mrs, E. C. AnzHony, © 
Gouverneur, N. Y. 
The raspberry gouty gall-beetle, Agrilus ruficollis (Fabr.). From — 
M. Brooks, Athens, N. Y. 
Copris anaglypticus Bay; June 20th. From Prof. Jamus ec ‘ 
Albany, N. Y. 
Examples of Dichelonycha elongata (Fabr.), June 14th, from moun- — 
tain ash, Pyrus Americana. From Ricuarp H. Lawrence, South 
Salem, N. Y. ; 
Allorhina nitida (Linn.) — 14 examples. From Wm. Fa tconzr, 
Glen Cove, L. I., N. Y. 
Euphoria Wade (Linn.), feeding on corn in the field, in August. — f 
From Frep Srureis, Hartford, Conn. The same, feeding on the sap / 
of trees: from EK. Baytrey, White Plains, N. Y. : 
Oak branches cut by Elaphidion parallelum (Newm.) From Mrail 
G. W. Rains, Newburgh, N. Y. 4 
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Branches of apple-tree, ¢ in. diameter, cut off by Hlaphidion sp. 
From M. Brooks, Athens, N. Y. 

Cyllene robinie (Foerst.), reported as emerging from the common 

maple — probably sent instead of Plagionotus speciosus. From Mrs. 
M. F. Menve tt, Detroit, Mich. 

Plagionotus speciosus (Say). From W. 8S. Eaeuxston, Mt. Riga, 
m. Y. 

Monohammus confusor Kirby, June 25th. From Francis Starr, 
Albany, N. Y. 

Monohammus scutellatus (Say). From Roserr Lenox Banks, 
Albany, N. Y. 

Lema trilineata (Olivier). From W. H. Harrison. 

Crioceris asparagi (Lion.) and Crioceris 12-punctata (Linn.), May 
2d, from asparagus beds at Brighton. From Simas J. Rossrys, 
Brighton, Monroe Co., N. Y. 

_ Examples of the cottonwood leaf-beetle, Lina scripta (Fabr.), devas- 
tating osier willows near Syracuse, N. Y., May 4th. From A. Lanp- 
BERG, Syracuse, N. Y. 

Galerucella canthomelena (Schrank), from the garret of a dwelling- . 
house on Long Island, May 7th. From Dr. J. W. Hatt, New York 
city. 

_ Chelymorpha Argus Licht., June 6th, from a mangel-wurzel field. 
From Joun Pieron, Saugerties, N. Y. 

The oil-beetle, Meloe angusticollis Say, October 8th. From Juss 
Parker, Albany, N. Y. 

_ Macrops indistinctus Dietz, September 13th; reared from a larva in 
root of celery. From F. A. Srrrinez, Jamaica, L. 1, N. Y. 

A strawberry-weevil, Anthonomus sp., July 15th. From H. Strew- 
ART, Highlands, N. C. 

Larve of the chestnut-weevil, Balaninus ?caryatrypes Bohe., Sep- 
tember 30th. From J. A Locunzr & Co., Albany, N. Y. 

The grain-weevil, Calandra granaria Linn. From Mrs. S. A. 
Lirrtz, Malcom, N. Y. 

HEMIPTERA, 


Eggs, pupa, and imagos of Anasa tristis (DeGeer), August 14th. 
From Dr. H. C. Coon, Alfred, N. Y. 

Acholla multispinosa DeGeer, occurring on peach-trees, May sth. 
From Matcom Litriz, Malcom, N. Y. 

Belostoma Americanum Leidy and Cicada tibicen Linn., July soth. 
‘From N. Pomroy, Lockport, N. Y. 
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Above-ground chambers of the 17-year Cicada, Cicada septendecim | 
Linn. From H. Van Sriyxz, New Baltimore, N. Y. The same (3) 
from near Poughkeepsie; from Henry S. Curtis, Poughkeepsie, N. Y. 
The same, from Bath-on-Hudson, near the rifle range; from W. H 
CotemMan, Albany,N. Y. The same (37), from New Baltimore, N. Y.., 
from W. W. Byiyeton, Albany, N. Y. The same (9), from South 
Mountain, near Nyack; from Bensamin, LanpzEr, Nyack, N. Y. 

Above-ground chamber of Cicada septendecim L., collected by Prof. — 
J. S. Newserry from a cellar in Rahway, N. J.,in 1877. From Prof, 
DanteL 8. Martin, Rutgers Female College, New York. : 

Above-ground chambers (2) of Cicada septendecim race tredecim, ; 
Brood xviii, 1894, from the valley of the North Fakins, Knox Co., 
Missouri. From Jasper Bunz, per W. H: Coleman. 

Many pupa cases of Cicada septendecim L., from the Rural Ceme- 
tery at Menands, in May. From W. H. Coxteman, Albany, N. Y. 

Pupez and imagos of Cicada septendecim L. From M. Brooxs, 
Athens, N. Y. 

Cicada tibicen Linn. From D. F. Harris, Adams, N. Y. 

Eggs of pear-tree Psylla, Psylla pyricola on Bartlett pear twigs, 
April 23d, and pupe in May. From M. Brooks, Athens, N. Y. 

The pine-leaf scale-insect, Chionaspis pinifolie Fitch. From B. 
Kemper, Muscatine, Lowa. 

The scurfy bark-louse, Chionaspis furfurus (Fitch), encrusting twigs ~ 
of Cydonia Japonica, in Arlington, N. J. From A. H. STRATTON, | 
New York city. ) 

Mytilaspis pomorum Bouché, on crab apple; from J. T. Ross, | 
South Byron, N. Y. The same, on an apple, September 13th; from 
Romryn B. Hoven, Lowville, N. Y. The same, on lilac; from Miss 
Mary L. Van Orpen, Catskill, N. Y. The same, on apple, from 
P. D. Coox1neHam, Pleasant Plains, N. Y. 

The gloomy scale, Aspidiotus tenebrosus Comstock, occurring on 
maple. From C. R. Mors, Bird’s Nest, Va. 

The pernicious scale, Aspidiotus perniciosus Comstock, from pear- 
tree. From L. L. Morre tz, Kinderhook, N. Y. 

Lecanium juglandis Bouché, occurring on plum twigsin May. From 
W.C. Barry, Rochester, N. Y.; from C. M. Hooxsr, Rochester, 
N. Y., and from Prof. C. H. Peck, Menands, Albany county, N. Y. 

Lecanium Fitchii Signoret, occurring in clusters on blackberry 
canes, June Ist. From Prof. C. H. Pzcwc, Menands, N. Y. 

The magnolia scale, Lecanium pe ee Cook. From J. W. Autis, 
Rochester, N. Y. 
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Lecanium sp.? on oak. From Eritwancer & Barry, Rochester 
me. Y. 
_ Asterolecanium quercicola Bouché, on oak. From Mrs, Gzoree W. 
~ Rarns, Newburg, N. Y. 
Gossyparia ulmi Geoff.,in abundance on elm twigs. From GEORGE 
T. Powe tt, Ghent, N. Y. 


ORTHOPTERA. 


Egg deposit of white flower cricket, @canthus niveus (DeGeer) in 
raspberry cane. From Dr. H. ©. Coons, Alfred, N. Y. | 
The walking stick, Diapheromera femorata (Say). From Jxs-: 
_ Parker, Albany, N. Y. The same, from C. R. Hever, Albany, N. Y. 
Larva of the mole cricket, Gryllotalpa borealis Burm., with a fungus 
_ growing from its middle. From Mrs. M. W. Wetcu, Lake Comfort, 
mN. C. 
¥ THYSANURA. 
Examples of Schoturus nivicola (Fitch), from myriads occurring on 
~ trunks of pear-trees, April 13th. From Epwin C. Powe ., Ghent, 
BN. Y. 
_ Therinobia furnorum (Proy.), (=Lepisma domestica Packard) 
from flour barrels. From Joan Fonpa, Albany, N. Y. 


MyriaPopa. 


J uiidee — species not determined, injurious to tobacco plants. From 
J. R. Lows, Big Flats, N. Y. 


; CRUSTACEA, 
_ Crangonyx mucronatus Forbes — an eyeless shrimp drawn from a 
driven well. From Frank M. Srons, Ingleside, N. Y. 


MIscELLANEA. 
Vespa vulgaris Linn., Pelecinus polyturator Drury, Papilio Turnus 
Linn., Deilephila lineata (Fabr.), Agrotis herilis Grote, Agro.is 
. subgothica Haw., Leucania unipuncta (Haw.), Hematopis grataria 
_ (Fabr.), Zristalis tenax (Linn.), Anasa tristis (DeGeer), Huschistus 
_ fissilis Uhbler, Cicada tibicen Linn., Cicada septendecim Linn., Gas 
_ troidea polygoni (Linn.), Lachnosterna fusca (Frohl.), Amblycorypha 
3 oblongifolia (DeGeer). From Mrs. Emiry B. Smiru, Coeymans, 
mo. Y. 
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CLASSIFIED LIST OF INSECTS NOTICED IN 
REPORTS I-X. 


HYMENOPTERA. 


Cladius viminalis Fallen, the poplar saw-fly. 
Nematus Erichsonii Hartig, the larch saw-fly. 
Nematus salicis-pomum Walsh, the willow-apple gall saw-fly. 
Monostegia ignota (orton), the strawberry slug. 
Eriocampa cerasi (Peck), the cherry-tree or pear-tree slug. 
Cephus pygmeus (Linn.), the wheat saw-fly. 
Phyllecus flaviventris (7itch), the currant stem girdler. 
Urocerus Cressoni Norton, Cresson’s horn-tail. 
Tremex columba (Zinn.), the pigeon Tremex. 

Amphibolips prunus ( Walsh), the oak-plum gall Cynips. 
-Cryptus mundus Provancher. 
Hemiteles thyridopterigis Ailey. 
Limneria fugitiva (Say). 
Rhyssa persuasoria (Zinn.), an European long: sting. 
Thalessa atrata (/adr.), the black long-sting. 
Thalessa lunator (/adr.), the lunated long-sting. 
Thalessa Nortoni Cresson, Cresson’s Thalessa. 
Pimpla conquisitor (Say). 
Pimpla inquisitor (Say). 
Lampronota frigida Cresson, a parasite on the vagabond Crambus. 
Sigalphus curculionis /%tch, a curculio parasite. 
Apanteles congregatus (Say). 
Microgaster gelechiz (Ailey). 
Alysia manducator Panzer. 
Chalcis flavipes abr. 
Catolaccus species, an Angoumois moth parasite. 
Perilampus violaceus Dalm. 
Isosoma captivum Liley MS. 
Tsosoma grande Riley, the large joint-worm fly. 
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Isosoma hordei (Harris), the joint-worm fly. 

Isosoma tritici Réley, the wheat Isosoma. 

Isosoma vitis Saunders, the grape-seed midge. 
Torymus species, parasitic on Cecidomyia betule. 
Encyrtus bucculatricis Howard. 

Semiotellus chalcidiphagus Walsh. 

Pteromalus gelechize Webster, parasitic on the Angoumois moth. 
Pteromalus sp? from bag-worms. 

Tridymus species, parasitic on Lasioptera vitis. 
Cirrospilus flavicinctus Riley. 

Entodon species, parasitic on Cecidomyia betule. 
Derostenus sp.? parasitic on the apple-leaf Bucculatrix. 
Tetrastichus species, parasitic on Cecidomyia betule. 
Trichogramma pretiosa /tiley, egg-parasite of currant saw-fly. 
Camponotus herculaneus (Zinn.), the large black ant 
Formica nigra Zinn., the black ant. 

Monomorium carbonarium Smith. 

Monomorium molestum (Say), the little yellow ant 
Cremastogaster cerasi ( #tch), the cherry-tree ant. 
Solenopsis geminata (Fabr.). 

Pemphredon concolor Suy, a wood wasp. 

Eumenes fraternus Say, the fraternal potter wasp. 


LEPIDOPTERA. 
Danais Archippus (/adr ), the milkweed butterfly. 
Heliconia Charitonia (Linn.). 
Pyrameis Atalanta Linn., the red admiral. 
Thecla strigosa Harris, the striped Thecla. 
’ Feniseca Tarquinius (Fudr.), the little orange butterfly. 
Pieris rapze Linn., the cabbage butterfly. 
Papilio Cresphontes Cramer, the yellow-banded swallow-tail. 
Nisoniades Icelus Lintn. 
Nisoniades Somnus Lintn. 
Nisoniades Persius Scudd. 
Nisoniades Petronius Lintn. 
Nisoniades Propertius Scudd- Burg. 
Nisoniades Nevius Lintn. 
Kudamus Electra Linin. 
EKudamus Nevada Scudd. 
Eudamus Proteus (Linn.). 
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Thyreus Abbotii Swains. 

Ampelophaga Myron (Cramer), the green grapevine Sphinx. 
Protoparce celeus Hudn., the five-spotted Sphinx. 

Sphinx Canadensis Boisd. the Canadian Sphinx. 

Smerinthus geminatus Say, the twin-spotted Sphinx. 

Melittia ceto Westw., the squash-vine borer. 

Podosesia syringe (//arris), the Syringa borer. 

Sannina exitiosa (Say), the peach-tree borer. 

Alypia octomaculata (Fudr.), the eight-spotted forester. 
Eudryas grata (/adr.), the beautiful wood-nymph. 

Pyrrharctia isabella (Sm.-Abd.), the black-and-red woolly-bear. 
Halisidota cary (Harris), the hickory tussock caterpillar. 
Ocneria dispar (Zinn.), the gypsy-moth. 

Orgyia leucostigma (Sm.-A6d), the white marked tussock-moth. 
Lagoa opercularis (Sm.-Abd.), the rabbit-moth. 

Phobetron pithecium (Sm.-A0d.), the hag-moth. 
Thyridopteryx ephemerzformis Haworth, the bag or basket-worm. 
(Edemasia concinna (Sm.-Abb.), the red-humped apple caterpillar. 
Actias Luna (Zinn.), the Luna moth 

Kacles imperialis (Drury), the pine emperor moth. 

Anisota senatoria (Sm.-Add.), the senatorial oak-moth. 
Dryocampa rubicunda (//abr.), the rosy Dryocampa. 

Hemileuca Maia (Drury), the Maia moth. 

Clisiocampa Americana Harris, the apple-tree tent-caterpillar. 
Clisiocampa sylvatica Harris, the forest tent-caterpillar. : 
Tolype laricis (itch), the larch lappet. 

Heteropacha Rileyana Harvey. 

Cossus centerensis Lintn., the poplar Cossus. 

Cossus querciperda Fitch, the oak Cossus. 

Zeuzera pyrina (Fabr.), the leopard-moth. 

Agrotis clandestina (Harris), the W-marked cut-worm. 

Agrotis saucia (/Ziibner), the variegated cut-worm. 

Agrotis ypsilon (foétt.), the black cut-worm. 

Agrotis species, cut-worms. 

Mamestra grandis (Boisd.), a poplar feeding cut-worm. 
Mamestra picta Harris, the zebra cabbage caterpillar. 

Hyppa xylinoides Giuenée. 

Nephelodes violans Guenée, the bronze-colored cut-worm. 
Gortyna cataphracta Grote, the raspberry-cane borer. 

Gortyna immanis ( Guen.), the hop: vine grub. 
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Gortyna nebris Guenée. 

Gortyna nitela Guendée, the stalk-borer. 

Leucania unipuncta (Haw.), the army worm. 
Scoliopteryx libatrix (Zinn.), the scallop-wing. 

Aletia agillacea Hiibn., the cotton-worm. 

Plusia cultus Lintn. 

Plusia dyaus Grote. 

Plusia brassice Filey, the cabbage Plusia. 

Heliothis armiger Hibn., the corn-worm. 

Catocala nubilis (AZiibn.). 

Erebus odora (Linz). 

Hemoptera lunata (Drury). 

Nematocampa limbaria ( Walk.). 

Synchlora glaucaria ( Guenée), the raspberry Geometer. 
Zerene catenaria Cramer. 

Kubyia cognataria ( Guenée). 

Anisopteryx vernata (Peck), the spring canker-worm. 
Anisopteryx pometaria Harris, the fall canker-worm. 
Eudioptis hyalinata (Linn.), the melon-worm. 

Eudioptis nitidalis (Cramer), the pickle-worm. 

Crambus vulgivagellus Clemens, the vagabond Crambus. 
Crambus exsiccatus Zeller, the dried Crambus. 

Caceecia rosaceana Harris, the oblique-banded leaf-roller. 
Cacecia argyrospila ( Walker), the V-shaped Tortrix. 
Tortrix fumiferana Clem., the spruce-bud worm. 
Penthina nimbatana (Clemens), the rose-leaf tyer. 
Tmetocera ocellana (Schzff.), the eye-spotted bud-moth. 
Phoxopteris nubeculana (Clem.), the apple-leaf sewer. 
Carpocapsa pomonella (ZLinn.), the codling-moth. 
Carpocapsa saltitans Westw., the jumping-seed moth. 
Mellisopus latiferreana Wlsm. 

Tinea pellionella (Zinn.), the clothes-moth. 

Incurvaria acerifoliella (2%tch), the maple-leaf cutter. 
Pronuba yuccasella Adley, the Yucca moth. 

Sitotroga cerealella ( Olivier), the Angoumois moth. 
Anarsia lineatella Zeller, the peach-twig moth. 
Coleophora Fletchereila Fern., the apple case-bearer. 
Coleophora malivorella Riley, the apple-tree case-bearer. 
Tischeria malifoliella Clem., the apple-leaf miner. 
Bucculatrix Canadensisella Chamb., the Canadian Bucculatrix. 
Bucculatrix pomifoliella Clemens, the apple-leaf Bucculatrix. 
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DIPTERA. 

Pulex irritans Zinn., the common flea. 

Cecidomyia balsamicola Zintn., the balsam Cecidomyia. 
Cecidomyia destructor Say, the Hessian-fly. 
Cecidomyia leguminicola Lintn., the clover-seed midge. 
Cecidomyia sp.?, within a jumping gall. 

Diplosis pyrivora /tiley, the pear midge. 

Diplosis tritici (Jtirby), the wheat midge. 

Lasioptera vitis O S., the grapevine gall midge. 
Sciara caldaria Lintn., the green-house Sciara. 

Sciara coprophila Lintn., the manure-fly. 

Sciara mali (J%tch), the apple midge. 

Sciara militaris Vow, the “ snake-worm.” ? 

Sciara Thome (Linn.), the “snake-worm.” ? 

Sciara species, the fungus gnats. 

Epidapus scabies Hopkins, the potato-scab gnat. 
Exechia sp., a fungus gnat. 

Simulium molestum Harris MS., the black-fly. 

Bibio albipennis Say, the white-winged Bibio. 
Anopheles quadrimaculatus Say, the winter mosquito. 
Chironomus nivoriundus /7tch, the snow-born midge. 
Trichocera brumalis Fitch, the mid-winter Trichocera. 
Scenopinus fenestralis (Zinn.). 

Promachus Fitchii Ost.—Sack. 

Erax rufibarbis Macq. 

- Microdon globosus (Fubr.). 

Helophilus latifrons (Zoevw). 

Mallota posticata (Fabr.). 

Spilomyia fusca Loew. 

Hypoderma bovis (De Greer), the ox warble-fly. 
Cutereba emasculator Hitch, the emasculating bot-fly. 
Hematobia serrata Ft. Desv., the cow-horn fly. 
Pollenia rudis (/Udr.), the cluster-fly. 

Lucilia macellaria Fadr., the “ screw-worm.” 
Hylemyia deceptiva Fitch, the deceptive wheat-fly. 
Phorbia ceparum (Meigen), the onion-fly. 

Phorbia cilicrura (Rondani), the locust-egg Anthomyian. 
Phorbia floccosa (Wacg.). 

Anthomyia brassice Bouché, the cabbage-fly. 
Anthomyia radicum ZLinn., the root-fly. 
-Anthomyia raphani Harris, the radish-fly. 
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Anthomyia similis /%tch, the similar wheat-fly. 
Anthomyia zex Filey, the seed-corn fly. 

Pegomyia betarum (Linin.), the beet-fly. 

Pegomyia vicina Lintn., a beat-leaf miner. 

Trypeta longipennis Wied. 

Trypeta pomonella Walsh, the apple-maggot 
Drosophila ampelophila Loew, the pickled-fruit fly. 
Drosophila sp., a flour-paste fly. 

Meromyza Americana /itch, the wheat-stem maggot. 
Chloropisca prolifica Osten-Sacken, the prolific Chlorops. 
Phytomyza chrysanthemi /owarz, the marguerite-fly. 
Phytomyza nigricornis Wacq. 

Phora agarici Lintn., the mushroom Phora. 


CoLEOPTERA. 


Calosoma calidum (Fabdr.), the fiery caterpillar hunter. 
Bembidium quadrimaculatum (Linzn.). 

Harpalus caliginosus (/@ér.). 

Aleochara anthomyize Sprague. 

Phalacrus politus M/els., in wheat. 

Megilla maculata De Greer, the spotted Jady-bird. 
Hippodamia convergens Guer., the convergent lady-bird. 
Adalia bipunctata (Zinn.), the two-spotted lady-bird. 
Harmonia picta Rand., the painted lady-bird. 

Anatis ocellata (Zinn.), the fifteen-spotted lady-bird. 
Chilocorus bivulnerus J/uls., the twice-stabbed lady-bird. 
Kpilachna borealis (/a@ér.), the northern lady-bird. 
Vedalia cardinalis Muls. 

Lemophleus alternans Hrich. 

Dermestes lardarius Linn., the bacon-beetle. 
Dermestes vulpinus /abr., a leather-beetle. 

Attagenus piceus ( Oliv.), the black carpet-beetle. 
Anthrenus scrophulariz (/@br.), the carpet-beetle. 
Lathridius ruficollis Warsh. 

Elateridz species, wire-worms. 

Alaus oculatus (Linn ), the owl-beetle. 

Agriotes mancus Say, the wheat wire-worm. 
Melanotus communis ( Gy/ll.). 

Limonius confusus Le Conte. 

Cebrio bicolor (/adr.), 
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Agrilus anxius Gory, the willow Agrilus. 
Agrilus ruficollis (abr.), the raspberry gouty-gall beetle. 
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Chauliognathus Pennsylvanicus (DeGeer), Pennsylvania soldier- 
beetle. 


Chauliognathus marginatus (/adr.), the margined soldier-beetle. 


Telephorus bilineatus (Say), the two lined soldier-beetle. 
Trichodes Nuttalli Airby. 

Thanasimus dubius (Gor ). 

Ptinus brunneus Duftsch. 

Ptinus quadrimaculatus Wels. 

Sitodrepa panicea (Linn.), a leather-beetle. 

Sinoxylon basilare Say, the red-shouldered Sinoxylon. 
Amphicerus bicaudatus (Say), the apple-twig borer. 
Polycaon confertus Lec. 

Lyctus opaculus Lec. 

Aphodius fimetarius (Zinn.), a dung-beetle. 
Aphodius inquinatus (Herdst.), a dung-beetle. 
Macrodactylus subspinosus (/ubr.), the rose-bug. 


Lachnosterna fusca (/réh/l.) and congeners, the white grubs. 


Lachnosterna tristis (//@dr.). 

Anomala lucicola (/4br.), the light-loving grapevine beetle. 
Anomala marginata (Fabdr.), the margined Anomala. 
Dynastes Hyllus Chevr. 

Dynastes Tityus (Linz.), the Rhinoceros beetle. 
Allorhina nitida (ZLinn.), the fig eater. 

Euphoria Inda (Zinn.), the Indian Cetonia. 
Orthosoma brunneum Forst. 

Hylotrupes bajulus (Linn.) 

Chion cinctus (Drury), the banded Chion. 
Elaphidion parallelum Newm., the oak-pruner. 
Cyllene robiniz (/oerst.), the locust borer. 

Cyllene pictus (Drury), the hickory borer 
Plagionotus speciosus (Say), the maple-tree borer. 
Xylotrechus colonus (/@dr.). 

Psenocerus supernotatus (Say). 


Monohammus confusor (A?zrby), the long-horned pine-borer. 


Saperda candida /abr., the round-headed apple-tree borer. 
Saperda tridentata Oliv., the common elm-tree borer. 
Oberea bimaculata ( Oliv.), the raspberry-cane girdler. 
Lema trilineata ( Olivier), the three-lined leaf-beetle. 
Crioceris asparagi (inn.), the asparagus beetle, 
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Crioceris 12-punctata Linn., the 12-spotted asparagus beetle. 
Chrysochus auratus (/wbr.), the golden Chrysochus. 
Typophorus canellus (Fab-.). 

Doryphora decemlineata (Say), the Colorado potato-beetle. 
Diabrotica 12-punctata ( Oliv.), the 12-spotted Diabrotica. 
Diabrotica vittata (7/abr.), the striped cucumber beetle. 
Trirhabda Canadensis (Jvirby). 

Galerucella luteola (Mudll.), the elm-leaf beetle. 

Haltica bimarginata (Say), the alder flea-beetle. 

Haltica chalybea J/lig., the grapevine flea-beetle. 
Crepidodera rufipes (Zinn.), the red-footed flea-beetle. 
Orthaltica copalina (Fabr.). 

Phyllotreta vittata (7/br.), the striped flea-beetle. 

Systena frontalis (7@dr.). 

Systena tzeniata (Say), the broad-striped fiea-beetle. 
Dibolia borealis Chev., a plantain leaf miner. 

Odontata dorsalis Thund. 

Coptocycla bicolor Fadr., the golden tortoise beetle. 
Coptocycla clavata (Fabr.), the clubbed tortoise beetle. 
Bruchus Chinensis Zin., a southern pea weevil. 

Bruchus lentis Boheman, the lentil weevil. 

Bruchus obtectus Say, the bean weevil. 

Bruchus rufimanus (Boheman), the European bean weevil. 
Tenebrio obscurus /adr., the American meal-worm. 
Tenebrio molitor (Linn.), the meal-worm. 

Tribolium ferrugineum (/@dr.). 

Hymenorus obscurus (Say). 

Meloe angusticollis Say, the oil-beetle. 

Macrobasis unicolor (Arby), the ash-gray blister-beetle. 
Epicauta vittata (//abr.), the striped blister-beetle. 
Epicauta cinerea (/orst.), the margined blister-beetle. 
Kpicauta Pennsylvanica (De Geer), the black blister-beetle. 
Pomphopeea Sayi Le Conte, Say’s blister-beetle. 
Otiorhynchus ovatus (Linn.), the ovate snout-beetle. 
Otiorhynchus singularis Linn. | 
Otiorhynchus sulcatus (/@br.). 

Aramigus Fulleri (orn), Fuller’s rose-beetle. 
Phytonomus punctatus (/abr.), the punctured clover-leaf weevil. 
Pissodes strobi (Peck), the white-pine weevil. 

Pachylobius picivorus (Germ.). 

Lixus concavus Say. 
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Tachypterus quadrigibbus (Say), the apple curculio. 
Coccotorus scutellaris Zec., the plum gouger. 
Anthonomus signatus Say, the strawberry weevil. 
Conotrachelus nenuphur (Herbst), the plum curculio. 
Conotrachelus crategi Walsh, the quince curculio. 
Craponius inzequalis (Say), the grape curculio. 
Trichobaris trinotata (Say), the potato-stalk weevil. 
Sphenophorus caryosus ( Odiv.). 

Sphenophorus robustus Horn. 

Sphenophorus sculptilis Udder, the sculptured corn curculio. 
Calandra oryze (Linn.), the rice weevil. 

Calandra granaria (Linn.), the grain weevil. 
Monarthrum mali (/%tch), the apple-tree bark-beetle. 
Xyleborus dispar (/abr.), the pear-blight beetle. 
Tomicus sp? a balsam-fir bark beetle. 

Tomicus typographus (Linzn.). 

Scolytus rugulosus (Ratz.), the wrinkled Scolytus. 
Polygraphus rufipennis (Arby), the spruce-bark beetle. 
Phlcotribus liminaris (/arr.), the peach-bark Scolytus. 
Hylesinus opaculus Lec., the elm-bark beetle. 
Dendroctonus rufipennis (Airdy). 

Crypturgus pusillus Gyil. 

Brachytarsus variegatus (Say). 


HEMIPTERA. 


Corimelena pulicaria Germ., the flea-like negro-bug. 

Podisus cynicus (Say). 

Podisus modestus Dallas. 

Podisus spinosus (Dallas), the spined soldier-beetle. 

Cosmopepla carnifex (Fadr). 

Lioderma ligata (Stail). 

Pentatoma juniperina (Zinn.), the juniper plant-bug. 

Murgantia histronica (Hahn.), the Harlequin cabbage-bug. 

Leptoglossus oppositus (Say). 

Anasa tristis (De Geer), the squash-bug. 

Leptocoris trivittatus (Say), the box-elder plant-bug. 

Blissus leucopterus (Say), the chinch-bug. 

Pyrrhocoris calmariensis Pullen. 

Largus succinctus (Zinn.), the margined Largus. 

Dysdercus suturellus Her.-Sch., the cotton-stainer. 
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Lygus invitus (Say), the contrary plant-bug. 

Lygus pratensis (Zinn.), the tarnished plant-bug. 
Pecilocapsus lineatus (Fubr.), the four-lined leaf-bug. 
Acanthia lectularia (Zinn.), the bed-bug. 

Corythuca arcuata (Say). 

Corythuca ciliata (Say), the ciliated Tingis. 

Phymata Wolfii Stal., “an ugly bee-slayer.” 

Prionidus cristatus (Zinn.), the nine-pronged wheel-bug. 
Sirthenia carinata (/abr.), 

Rasahus biguttatus (Say). 

Melanolestes abdominalis (Her.-Sch.). 

Melanolestes picipes (Her.-Sch.), the black corsair. 
Conorhinus sanguisugus Le Conte, the “ blood-sucking cone-nose.” 
Opsiccetus personatus (Linn.), the bed-bug hunter. 
Belostoma Americanum Leidy, the giant water-bug. 
Cicada septendecim Linn., the seventeen-year Cicada. 
Cicada tredeceim Filey, the thirteen-year Cicada. 
Cicada tibicen (Linn.), the harvest-fiy. 

Ceresa bubalus (/adr.), the buffalo tree-hopper. 
Ptyelus lineatus (Zinn.), the lined spittle-hopper. 
Clastoptera obtusa (Say), the alder spittle-insect. 
Clastoptera pini /%tch, the pine Clastoptera. 
Enchenopa binotata (Say), the two-marked tree-hopper. 
Typhlocyba rose (Harris), the rose-leaf hopper. 
Typhlocyba vitis (Harris), the grapevine leaf-hopper. 
Psylla buxi Linn., the box Psylla. 

Psylla pyricola Foerster, the pear-tree Psylla. 

Chermes pinicorticis (/ttch), the pine-bark Chermes. 
Pemphigus imbricator (F%tch), the beech-tree blight aphis. 
Pemphigus tessellata (itch), the alder-blight aphis. 
Colopha ulmicola (Fitch), the cockscomb elm-gall aphis. 
Aphis brassice Linn., the cabbage aphis. 

Aphis cucumeris Forbes, the melon aphis. 

Aphis mali /aér., the apple-tree aphis. 

Aphis Middletonii Zhomas, the aster-root aphis. 

Aphis prunifolie /%ich, the plum-tree aphis. 
Siphocoryne pastinaceze (Linn.), the parsnip aphis. 
Myzus cerasi (/@6r.), the cherry-tree aphis. 

Myzus ribis (Linn.), the currant aphis. 

Megoura solani Thomas, the potato aphis. 

Phorodon humuli (Schrank), the hop-vine aphis. 
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Siphonophora granaria (A?rby), the grain aphis. 
Phylloxera vitifoliz (%tch), the grapevine Phylloxera. 
Icerya Purchasi Maskell, the cottony-cushion scale. 
Dactylopius destructor Coms., the destructive mealy-bug. 
Dactylopius longifilis Coms., the long-threaded mealy-bug. 
Pulvinaria innumerabilis (Rathv.), the maple-tree scale-insect. 
Lecanium sp., a grapevine scale-insect. 

Aspidiotus nerii Bouché, the white scale. 

Chionaspis furfurus (7%tch), the scurfy bark-louse. 
Chionaspis pinifoliz (7%tch), the pine-leaf scale-insect. 
Mytilaspis pomorum (Bouché), the apple-tree bark-louse. 


PHYSOPODA. 
Heliothrips hemorrhoidalis Bouché. 
Thrips species. 

ORTHOPTERA. 


Gryllotalpa borealis Burm., the mole cricket. 

Gryllus luctuosus Serv., the doleful cricket. 

(Ecanthus niveus Harris, the white-flower cricket. 

Microcentrum retinervis (Burm.), the angular-winged katydid. 
Melanoplus atlanis (/iJey), the lesser migratory locust. 
Melanoplus femur-rubrum (De Geer), the red-legged grasshopper. 
Melanoplus spretus ( UAler), the Rocky Mountain locust. 
Chortophaga viridifasciata (De Geer), the green-striped grasshopper. 
Mantis Carolina Zinn., the Carolina Mantis. 

Mantis religiosus Linn., the Prie- Dieu. 

Diapheromera femorata (Say), the walking-stick. 

Blattidz, cockroaches. 

Kctobia Germanica { Fabr.), the Croton-bug. 


NEUROPTERA. 


Chauliodes pectinicornis (Zinn.), the comb-horned fish-fly. 
Chauliodes rasticornis Ramb., the tooth-horned fish-fly. 
Chauliodes serricornis Say, the saw-horned fish-fly. 
Corydalis cornuta (Zinn.), the horned Corydalis. 

Chrysopa species, lace-winged flies 

Dendroleon obsoletum (Say), a climbing ant-lion. 
Myrmeleon immaculatus (De Geer), the spotless Myrmeleon. 
Bittacus pilicornis Westw., the hairy-horned scorpion-fly. 
Bittacus strigosus Hagen, the striped scorpion-fly. 
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Panorpa communis Zinn., the common scorpion-fly. 
Panorpa maculosa Hagen, the spotted scorpion-fly. 
Panorpa nematogaster McLachl, a Java scorpion-fly. 
Panorpa rufescens Aamb., the rufescent scorpion-fly. 
Boreus brumalis /%tch, the mid-winter Boreus. 
Boreus nivoriundus /%tch, the snow-born Boreus. 


PsEUDONEUROPTERA. 


Capnia pygmea (Burm.), the small snow-fly. 
Nemoura nivalis /%tch, the large snow-fly. The shad-fly. 
Clothilia pulsatoria Linn., the death-watch. 
Atropos divinatoria (0. Fadr.), the divining Atropos. 
Psocus sp? from Bucculatrix. 
Psocus venosus Burm. 
Hexagenia bilineata (Say). 
Ephemera natata Walker. 
Ephemera sp.?, a May-fly. 
Cenis nigra Hagen MS. 
THYSANURA. 


Campodea fragilis Metnert. 

Smynthurus hortensis /%tch, the garden-flea. 
Achorutes purpurescens (Lubbock). 
Schoturus nivicola (7%tch), “‘ the snow-flea.” 
Aphorura armata Jullberg. 

Anurida maritima Guerin. 


ARACHNIDA, 


Tetranychus telarius (Linn.), the red-spider. 

Trombidium locustarum filey, the locust mite. 

Bryobia pratensis Garman, the clover mite. 

Dermanyssus avium Dugés, the chicken-louse. 

Gamasus obovatus Lintner, associated with Julus in potatoes. 
Uropoda Americana filey, the Colorado potato beetle mite. 
Ixodes bovis fttley, the cattle tick. 

Tyroglyphus Lintneri Osborn, a tomato-infesting mite. 
Tyroglyphus longior ( Gervais), a mite in smoked meat. 
Tyroglyphus phylloxere (Plan.-hiley), the phylloxera mite. 
Tyroglyphus siro (Linn.), the cheese mite. 

Rhizoglyphus rostroserratus (J/égnin), a mushroom mite. 
Heteropus ventricosus Vewport, the ventricose mite. 
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Phytoptus ?persice, a peach-tree Phytoptus. 
Phytoptus phleocoptes Valepa, a plum-tree Phytoptus. 
Phytoptus pyri (Scheuten), the pear-leaf blister mite. 


MyYRIAPODA. 


Julus-ceruleocinctus Wood, the blue-banded Julus. 
Polydesmus complanatus (Linn.). 
Thousand-legged worms. 

Cermatia forceps (Aaf.), a household centipede. 


CRUSTACEA, 


Crangonyx mucronatus Forbes, an eyeless fresh-water shrimp. 


VERMES. 


Anguillulide, eel-worms. 

Gordius linearis, 

Gordius robustus, hair-worms or hair-snakes. 
Gordius varius, 

Syngamus trachealis, the gape-worm. 
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(H) 
ERRATA (ADDITIONAL) IN PRECEDING REPORTS.* 


Additional Errata in First Report. 


Page 40, line 14, for Sylvanus read Silvanus. 

Page 42, line 23, for Tenthridinidz read Tenthredinide. 

Page 156, line 4 from bottom, for pinifolie read pinifoliella. 
Page 227, lines 15 and 16 from bottom, for p. 682 et seq., read pp. 477-484. 
Page 264, line 5, for 183 read 1834. 

Page 268-269, for Pentatomoide read Pentatomoidea. 

Page 272, line 2, for ribes read ribis. 

Page 297, line 5 from bottom, for togata read tergata. 

Page 300, line 14, for Telamone read Telamona. 

Page 302, line 4, for 264 read 254. 

Page 314, last line, for Cyniphide read Cynipide. 

Page 3380, line 11, for fuscata read fuscatus. 

Page 330, line 2 from bottom, for ix read x. 

Page 331, line 2, for aculifer read aculiferus. 

Page 343, line 14 from bottom, for marcellaria read macellaria. 


Additional Errata in Second Report. 


Page 23, line 13 from bottom, for Ampelophila read Drosophila. 

Page 57, line 19, for 487 read 497. 

Page 125, line 11, for Sciari read Sciara. 

Page 146, line 23, for Huschistes read Euschistus. 

Page 152, line 32, for Cimex lectularia read C. lectularius. 

Page 166, line 14 from bottom, for Euchetes read Euchetes. 

Page 180, line 1, for Fitch read (Fitch). 

Page 207, lines 19 (and under figures), for purpurascens read purpurescens. 
Page 213, line 5 from bottom, for Corydalus read Corydalis. 

Page 241, line 2 from bottom, for Anophales read Anopheles. 


Errata in Third Report. 


Page 116, line 5, for Anaitis read Anatis. 

Page 138, line 16 from bottom, for NUTTALI read NUTTALLI. 

Page 140, line 9, for chaleid Copodosoma truncatella read chalcid Copido- 
soma truncatellum. 

Page 140, line 17, for Irus read strigosa. 

Page 141, line 7, for fusciventris read fasciventris. 

Page 144, line 6, for picivorous read picivorus. 

Page 153, line 23, for Euschistes read Euschistus, 

Page 153, line 24, for Phylira read Phyllira. 


* If desired, the errata may be inserted as slips in the respective Reports. 


| ; F rs D be bn | | i 5 ¥s 
7) OO 
‘ 1% bates ( y : . 


4 
ne fs 


y 


i 


Sadi id 


La SOM gee 
ah. IRE rt 


aT te 


i ‘i es 4 a 4 
Vopr tratan Dancg Gynt 
y 7 f 


be | ia 
‘ Tels 


REPORT OF THE STATE ENTOMOLOGIST 537 


Additional Errata in Fourth Report. 


Page 50, lines 3, 8, 12, 18, 20, for definata read definita. 

Page 67, line 23, for Daniels read Daniell. 

Page 71, lines 19 and 20, for auxiliary read first. 

Page 72, lines 17 and 40, for Wager read Waga. 

Page 73, line 6, after p. 152 add (of Synop. Br. Ins.), 

Page 104, bottom line, for vack read bark. 

Page 137, line 6, for hypophleas read hypophleas. 

Page 139, line 9, for Cramer read (Cramer). 

Page 151, line 9, for 41, 44 read 41-44. 

Page 180, line 18 from bottom, for Periplanata read Periplaneta. 
Page 197, line 14 from bottom, for Tenthridine read Tenthredine. 
Page 206, line 2, for crocotaria read crocataria. 

Page 207, line 16 from bottom, for vestata read vestita. 

Page 208, line 8 from bottom, for obtusa read obtrusa. 

Page 483, line 5, for crocatoria to crocataria. 


Additional Errata in Fifth Report. 


Page 193, line 2, for Adolecephala read Adelocephala. 

Page 199, line 7 from bottom, for Ceratocampade read Ceratocampide. 
Page 245, line 25, for gquadrinota read quadrinotuta. 

Page 266, line 15, for pinifolii read pinifolie. 

Page 268, line 22, for fraterna read fraternus. 

Page 271, line 4 from bottom, for Blaphar- read Blephar-. 

Page 300, line 9 from bottom, for Chrysomelide read Bruchide. 

Page 303, line 17, for Tachus read Tachys. 

Page 303, line 18, for Homolota read Homalota. 

Page 320, last line, for hyalinatalis read hyalinata. 


Additional Errata in Sixth Report. 


Page 120, line 2 from bottom, for Henshaw read Dimmock. 

Page 146, line 22, precede with —it and. 

Page 151, lines 11 and 15, longipennis and Columbia are the same. 
Page 170, line 25, for Anthomenus read Anchomenus. 

Page 188, line 19, for confusor read confusus. 


Additional Errata in Seventh Report. 


Page 229, line 24, for abbreviatella read abbreviata. 

Page 325, line 10 from bottom, for Periplanata read Periplaneta. 
Page 334, line 12, for pygmeus read pygmeeus. 

Page 360, line 12 from bottom, for Oliv. read (Oliv.). 

Page 367, lines 28 and 29, for Cuterabra read Cuterebra. 

Page 369, line 10, for Amblycomorpha read Amblycorypha. 

Page 382, line 24, for Cuterabra read Cuterebra. 

Page 384, line 18, for Amblycomorpha read Amblycorypha. 
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Additional Errata in Eighth Report. 


Page 106, line 29, for C. pyrivora read D. pyrivora. 

Page 163, dele last line. 

Page 167, line 12, for pygmeus read pygmceus. 

Page 288, line 8 from bottom, for Masicora read Masicera, 

Page 275, line 12, for Chalciddic read Chalcidide. 

Page 289, line 3, for definata read definita. 

Page 291, lines 3 and 8 from bottom, for Deshaiziana read Deshaisiana. 
Page 298, line 6, for Helophilus read Hydrophilus. 

Page 300, line 12 from bottom, for Chlosops read Chlorops. 


Additional Errata in Ninth Report. 


Page 296, line 7, for pelargium read pelargonium. 

Page 296, line 14, for Garpocapsa read Carpocapsa. 
Page 313, line 14, for Chlorops read Chloropisca. 

Page 450, line 11, for Gonopteryx read Gonoptera. 

Page 455, line 4 from bottom, for Lecontii read Lecontei. 
Page 461, line 13, for Xylocapa read Xylocopa. 


INDEX TO REPORTS I--X. 


Abbotii, Lophyrus, i, 42. 
Otiocerus, ix, 386. 
Thyreus, ii, 214; v, 175, 177, 306, 324; vi, 187; 
vii, 381; ix, 451, 461; x, 502, 509. 
abbreviata, Ceria, vii, 229. 
abbreviatus, Cryptohypnus, viii, 200. 
Gryllus, viii, 179. 
abdominalis, Melanolestes, iv, 111; v, 316. 
Abia caprifolium [Zara inflata], i, 42. 
abieticolens, Adelges [Chermes], ii, 185. 
Chermes, ii, 185. 
abietis, Adelges [Chermes], ii, 185. 
Athysanus [male of Bythoscopus varia- 
bilis], ix, 400. 
Chermes, ii, 185. 
Lachnus, ix, 407, 412. 
Lophyrus, i, 42. 
abietisella, Gelechia, iv, 20, 22, 59, 60. 
Abraxes [Eufitchia] ribearia, i, 299, 306; ix, 
456. 
abrupta, Hystricia [Tachina vivida], viii, 297. 
Acacia insects, viii, 215, 275. 
Acanthia erosa [Phymata Wolffii], iii, 110. 
lectularia, i, 17, 62; ii, 17, 52, 154; ix, 458. 
Acaride, ii, 36, 241; ix, 464; x, 451-453. 
Acarina, i, 45; iii, 129, 183; v, 287-295; vii, 323; 
x, 449-460. 
Acarus domesticus [Tyroglyphus siro], v, 292. 
farinz [= prec.], v, 292, 294. 
horridus [Tyroglyphus longior], v, 292. 
lactis [Tyroglyphus siro], v, 292. 
acerella, Lecanium [Pulvinaria innumerabilis], 
vi, 147. 
acericola, Lecanium [= prec.], vi, 143; vii, 
370. 
acericorticis, Lecanium [= prec.], i, 301, 309, 
310; vi, 142; vii, 370. 
acerifoliella, Incurvaria, i, 308; v, 215-19; ix, 
458. 
Ornix [= prec.], i, 308; v, 215, 216, 218; ix, 
458. 
acerifolii, Pemphigus, x, 494. 
aceris, Aphis [Chaitophorus], ix, 406, 411, 412. 
Chaitophorus, ix, 411, 412. 
Coccus [Pulvinaria innumerabilis], vi, 147. 
Lecanium, of Europe, i, 310. 
[venosus], Psocus, i, 316. 
acerni, Aogeria, x, 504. 
aceti, Drosophila, of Europe, i, 220. 
achatina [obtusa], Clastoptera, ix, 393. 
Achemon, Philampelus, v, 175; ix, 451; x, 481 
508. 
Achlyodes Thraso, i, 336. 
Acholla multispinosa, x, 517. 


Achorutes [Schoturus] boletivorus, ii, 206. 
{[Schoturus] marmoratus, ii, 206. 
[Schoturus] nivicola, ii, 203-206, 244. 
[Schoturus] pratorum, ii, 206. 
purpurescens, ii, 207. 

{[Schoturus] Texensis, ii, 206. 

Acidalia, scent-organs, i, 72; iv, 206. 
enucleata, x, 483. 
lacteola, vii, 375. 

Acocephalus [Paramesus] vitellinus, ix, 397. 

Acorn-cup gall insects, iv, 42, 44. 

Acridide, ii, 187; iv, 165; vi, 151; viii, 179; ix, 

330, 332; x, 360; 439-445. 
Acridium [Melanoplus] femur-rubrum, i, 304; 
vi, 151, 153. 
hemipterum [Chortophaga viridifasciata], 
ii, 187. 

marginatum [= prec. ], ii, 187. 

Virginianum [= prec. ], ii, 187. 

viridifasciatum [= prec.], ii, 187. 
Acronycta, abdominal scent-organs, i, 71. 

Americana [funeralis], ii, 77; ix, 455. 

clarescens, i, 328. 

dissecta, x, 482. 

funeralis, ix, 455; x, 482. 

hamamelis, x, 482. 

luteicoma, i, 328. 

morula, i, 328; ix, 455; x, 481. 

oblinita, ix, 456. 

occidentalis, i, 328. 

Radcliffei, i, 328. 

Actias luna, ii, 39; iii, 140; v, 188; ix, 455, 456; 

x, 481, 509, 515. 

aculiferus, Leptostylus, i, 304, 331. 

acuminata, Mermis, iv, 127; vii, 374; viii, 290. 

Acutalis dorsalis, ix, 410. 

acutella, Botis, x, 483. 

acutus, ?Jassus [Platymetopius], ix, 402. 
Platymetopius, ix, 402, 410. 

Adalia bipunctata, ii, 232; iii, 137, 148; iv, 12, 

194, 195; vi, 117-119; vii, 375; ix, 306, 370. 

Adelges [Chermes] abieticolens, ii, 185. 
{Chermes] abietis, ii, 185. 

[Chermes] coccineus, ii, 184. 

[Chermes] strobilobius ii, 184. 
Adelocephala [Anisota] senatoria, v, 193. 
Adelphagrotis prasina, x, 377. 
adipaloides, Botis, x, 483. 

Adipsophanes miscellus, x, 488. 

Adirondack black-fly, vii, 364. 
gray gnat, vii, 364. 
insects, iv, 23, 136-7; v, 260; vi, 178; vii, 219. 
midge, vii, 364. 
punky, vii, 364. 
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Adirondack region, collections in, v, 281-2&6; ; Agrotis malefida, viii, 236. 


vii, 218; x, 376-377. 
adjuncta, Hadena [Mamestra], ix, 456. 
Mamestra, x, 482. 
adumbrata, Eriocampa, v, 323. 
adusta, Hadena, of Europe, iv, 127. 
advena, Silvanus, ix, 308. 
4®geria acerni, x, 504. 
cucurbitz (Melittia Ceto], ii, 57. 
[Thyridopteryx] ephemereformis, i, 81. 
{[Sannina] exitiosa, i, 47, 57, 64, 259; ii, 6, 60, 
216; iv, 107; vi, 170; viii, 181-186. 
pictipes, v, 280. 
tipuliformis, i, 8; ii, 60, 216. 
ADgeride, i, 83; ii, 60, 216; iv, 154; v, 311, 313, 
317; ix, 456. 
znea, Pomphopeea, i, 331. 
eequalis, Stenobothrus, ii, 196. 
ewerea [borealis], Dibolia, x, 414, 415. 
Plusia, x, 376, 482. 
eeroides, Plusia, ix, 456; x, 376, 482. 
Z®=schna heros, i, 322. 
zesculi [pyrina], Zeuzera, ix, 426. 
eestiva, Dendreeca, ii, 8. 
affinis, Bruchus, of Europe, vii, 284. 
Erythroneura [Typhlocyba], ix, 403. 
Phymata, vii, 242 ¢, 245, 246. 
[chrysanthemi], Phytomyza, iv, 75; vii, 
242, 245, 246. 
Saperda [Oberea bimaculatal], v, 231. 
Typhlocyba, ix, 403, 410. 
afflictana, Lozotenia, x, 483. 
agarici, Phora, x, 399-406, 516. 
Agarista (Alypia] octomaculata, v, 179. 
Ageleus Phceniceus, ii, 189. 
Aglia tau, v, 188. 
agrestis, Clytus [Xylotrechus colonus], iv, 93. 
Agrilus anxius, x, 407. 
ruficollis, vi, 123-125, 174; x, 406-407, 516. 
torpidus [anxius], v, 283, 317; x, 407. 
Agriotes lineatus, i, 46. 
mancug, iv, 207; viii, 198, 200. 
truncatus |mancus], viii, 198. 
Agromyza tritici, i, 226. 
Agromyzide, iv, 78. 
Agrotis, i, 58, 104, 109, 312. 
apnnexa, viii, 235. 
badicollis, x, 482. 
baja, i, 8, 340. 
bicarnea, i, 340. 
brunneicollis, vii, 375. 
clandestina, i, 328; v, 282, 317; vi, 175; viii, 
199, 235; x, 482. 
c-nigrum, i, 8; x, 482. 
Cochranii, i, 58, 328; v, 210. 
cupida, i, 58; vii, 375. 
devastator [Xylophasia devastatrix], i 
303. 
fennica, viii, 235, 236. 
haruspica, x, 482. 
herilis, viii, 300; x, 482, 519. 
inermis [saucia], v, 200, 201. 
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messoria, i, 328, 340; viii, 188, 236. 
nigricans v. maizil, vii, 375. 
Ortonii [saucia], v, 201. 
perpolita, vii, 375. 
plecta, i, 8; x, 482. 
prasina, i, 8; x, 482. 
redimicula, x, 377. 
repentis, i, 340. 
saucia, i, 8, 328; v, 200-206; viii, 234, 235. 
scandens, i, 58, 328. 
segetum, viii, 235. 
subgothica, i, 303, 340; x, 377, 482, 519. 
tessellata, vii, 382. 
tricosa, ix, 456; x, 377, 482. 
tritici, viii, 235. 
ypsilon, i, 8, 58; viii, 111, 126, 188-191, 284, 
296; x, 497. 
Alaus myops, i, 330; v, 317. 
oculatus, i, 330; ii, 280; iv, 141. 207; v, 317, 
325; vi, 189; ix, 448. 
albella, Isctoma, vi, 190. 
albifrons, Edema, ix, 456. 
albilinea, Leucania, iv, 56; viii, 291; x, 482, 490, 
492, 509. 
albipennis, Bibio, ii, 110; iv, 174; vi, 167, 174, 
188; vii, 369. 
albolineata [glaucaria], Synchlora, viii, 129. 
Alcathoe, Anthomyia, i, 171. 
Alder blight, ii, 181; ix, 346, 347, 408. 
Alder-blight aphis, x, 493. 
Alder fiea-beetle, iv, 96-101. 
Alder-leaf Lachnus, ix, 407. 
Alder spittle-insect, v, 242-246. 
Alder woolly plant-lice, v, 282. 
Aleochara anthomyiz [nitida], i, 188. 
brachypterus, i, 188. 
nitida, i, 18. 
Aletia argiilacea [xylina], i, 7, 35, 58, 117, 328; 
ii, 220. 
cotton-worm, i, 120. 
xylina, iv, 206 
aletize, Phora, x, 405. 
Aleurodes [Aleyrodes Latr.] sp, i, 331. 
Aleyrodes, ii, 220; vii, 383. 
Allorhina nitida, i, 237, 238, 239; ii, 114; v, 319; 
Vi, 1835; ix, 353; x, 5:6. 
Allynii, Eupelmusg, iv, 33. 
alni (bimarginata], Haltica, iv, 97, 100. 
alnifoliz, Lachnus, ix, 407, 412. 
Alope, Satyrus, iv, 137. 
alpha, Liopus, i, 331. 
alpinellus, Crambus, i, 150. 
alternans, Lemophlceus, iii, 100. 
Temnostoma, vii, 229. 
alternatus, Idiocerus [Jassus verticis], 
399, 4:0. 
Altica [Crepidodera] rufipes, iv, 101. 
Alucita, x, 383. 
[Sitotroga] cerealella, ii, 102, 107. 
granella [= prec.], ii, 107. 
Alypia octomaculata, i, 83; v, 179-183; vi, 177; 
viii, 296; ix, 455; x, 481. 


ix, 
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Alysia manducator, of Europe, i, 176, 187. 
Amara food-plants, iii, 99. 
obesa, x, 493 
Amata, Calopteryx, vii, 220. 
Amblycephalus [Athysanus] Curtisii, ix, 401. 
410. 
[Deltocephalus] inimicus, ix, 401-402, 410. 
{[Deltocephalus] melsheimerii, ix, 401, 410. 
[Deltocephalus] sayii, ix, 401, 410. 
Amblycorypha oblongifolia, vii, 369; ix, 464; x, 
512, 519. 
rotundifolia, vii, 384. 
ambrosiewfoliella, Bucculatrix, i, 
106, 138. 
ambulans, Lipura, ii, 209. 
American currapt-borer, i, 321. 
lappet-moth, i, 328. 
meal-worm, x, 498. 
silk-worino, x, 43. 
Americava [funeralis], Acronycta, ii, 77; ix, 
455, 
{hypophlzas],Chrysophanus, fii, 108; v. 285. 
Cimbex, i, 138; viii, 300. 
Clisiocampa, see Clisiocampa Americana. 
Empusa, ix, 314. 
[var. of caja], Euprepia, ix, 452. 
Gastropacha, i, 328; ix, 456. 
Meromyza, i, 221-227, 344; iii, 96; vi, 178; 
vii, 377. 
Penthimia, ix, 397. 
Procris, ii, 231; vli, 379. 
Schizoneura, v, 319. 
Silpha, ix, 462. 
Uropoda, see Uropoda Americana. 
Americanum Belostoma, iii, 141; iv, 145, 208; 
vi, 189; vii, 383; viii, 299; x, 512, 517. 
Americanus, Argas, vi, 15S. 
Chauliognathus, iv, 86. 
Coccy gus, ii, 82. 
Ixodes, vi, 158. 
Julus (¢ ? Spirobolus marginatus], i, 307. 
[forficatus], Lithobius, iv, 208. 
ammerlandia, Scutelligera [Microdon glo- 
bosus], ii, 116. 
amoena, Drosophila, i, 221, 330. 
Ampelophaga Myron, v, 174; x, 481, 509, 515. 
ampelophila, Drosophila, i, 65, 216-221, 330; 
vi, 117, 173, 177; vii, 241. 
ampelopsidis, Telamona, ix, 391. 
Amphibolips prunus, iv, 42. 
Amphicerus bicaudatus, i, 312, 330; ii, 125-132; 
ix, 447. 
Amphidasys [Eubyia] cognataria, ii, 97-101, 
227; ix, 456. 
Amphion Nessus, x, 515. 
Alnphipyra pyramidoides, i, 328; iv, 138; viii, 
296. 
Amphisa discopunctana, x, 483, 
ampla, Plusia, x, 377. 
amylovorus, Micrococcus, iv, 185. 
Amyntor, Ceratomia, viii, 296; x, 481, 508, 509. 
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Anacampsis [Sitotroga] cerealella, i, 299; ii, 
102. 
[Gelechia] robiniella 1, 309. 

anaglypticus, Copris, x, 516. 

Analcis fragariz, i, 155. 

Anarsia lineatella, i, 151-156; vi, 173; vii, 369, 

375. 
pruinella [lineatella], i, 151. 

Anasa tristis, attacking melons, iii, 110-112, 147. 
attracting to shelters, i, 63. 
creosote oil for, ix, 434. 
gypsum and kerosene for, ii, 29. 
pyrethrum harmless to, i, 39. 
reference, ii, 165; viii, 288, 299; x, 497, 517, 

519. 
remedies, vi, 169; viii, 205-207; x, 504. 

anatipenneilla, Coleophora, i, 163. 

Anatis 15-punctata [ocellata], iii, 116; v, 305; 
viii, 284, 298. 

anchorago, Stiretrus, ii, 146. 

Ancyloxypha Numitor, ix, 461. 

Andrenide, vii, 219; x, 360. 

Andricus saltatus, a jumping gali insect, vii, 

309. 

Angelica, Apatelodes, ix, 455. 

Angerona crocataria, iv, 206; x, 483. 

Angoumois moth, i, 299, 316; ii, 102-110; iv, 17; 

vi, 187; x, 377-386, 485, 492, 510. 

Anguillulidz, vi, 165; viii, 221; x, 400, 4419. 

angulifera, Callosamia [Attacus], iv, 206. 

Angusil, Datana, iv, 178. 

angustata, Nysius, ii, 166. 

angustatum, Mallodon, vii, 251. 

angustatus, Nysius, ii, 166; v, 321. 

angusticollis, Meloe, vi, 130; ix, 458; x, 511, 517 

angustifrons, Anthomyia [Phorbia cilicrura], 

i, 181, 184; iv, 179. 
Chortophila [=—prec.], i, 181. 

anilis, Clerus, iv, 142. 

Anisodactylus from strawberry roots, ix, 462. 

Anisopteryx pometaria, i, 11, 57, 72, 329; iv, 15, 

139, 140, 206. 
vernata, coal-oil refuse for, ii, 27. 

depredating on apple, i, 329; ii, 7-9; 
iii, 84; v, 258-259; ix, £96. 

jarring for, i, 57. 

London purple for, ii, 44. 

Paris green for, i, 33. 

reference, i, 72; iv, 139, 140; ix, 422. 

remedies, ii, 8-9, 224-225; iii, 93-96, 142; 
V, 242, 259, 313-314, 318-319. 

spread of, i, 11; iv, 185. 

swine for, 1, 61. 

Anisota [Sphingicampa] bicolor, v, 199. 
[Sphingicampa] bisecta, v, 199; vii, 373. 
[Sphingicampa] Heiligbroéti, v, 199. 
pellucida [Virginiensis], v, 199. 
[Dryocampa] rubicunda, v, 197, 198, 200. 
senatoria, ii, 230; iii, 91; v, 192-200; ix, 450, 

453, 
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Anisota stigma, iii, 91; v, 197, 199. 
Virginiensis, v, 199. 
annexa, Agrotis, viii, 235. 
annulata, Plesiastina, x, 392. 
annulata [? var. Carpini.], Psylla, ix. 404, 411. 
Anobium obesum [Sitodrepa panicea], iv, 88. 
paniceum [= prec.], iv, &. 
[Xestobium] tesselatum, ‘i, 202. 
Anomala atrata [lucicola], i, 207. 
binotata, x, 413. 
lucicola, 1, 807; v, 305, 325; x, 408-410. 
maculicollis [var. of lucicola], i, 307. 
marginata, x, 411-413, 491. 
moerens [lucicola], i, 307; x, 410. 
minuta, x, 412, 413. 
pinicola [lucicola], x, 408, 410. 
undulata, x, 413. 
Anomalon oviposition in Datana, viii, 164. 
Anomia? [? Typhlocyba] rose, vii, 345, 262. 
Anopheles hyemalis [quadrimaculatus], i, 298. 
quadrimaculatus, i, 298; ii, 241. 
Anoplitis scutellaris [Odontota dorsalis], i, 309, 
320. 
Anotia Bonnetii, ix, 887. 
antennalis, Chlorops [Sapromyza vulgaris], i, 
225. 
antennata, Xylina, i, 137, 328. 
Anthomyia, i, 47, 75, 171, 180, 181, 195, 200, 202; 
viii, 285. 
Alcathoe, i, 171. 
angustifrons [Phorbia cilicrura], i, 181; iv, 
179. 
[Hylemyia] antiqua, i, 171, 179. 
[Pegomyia] betee, i, 204, 205, 207. 
brassicee, i, 47, 171, 184-191, 192, 193, 296, 322; 
ii, 28; v, 158, 265, 319; ix, 431; x, 486. 
calceola MS., i, 195. 
[Phorbia] ceparum, i, 8, 46, 171, 172, 180, 296, 
322. 
goniphora MS., i, 195. 
ischiaca MS., i, 195. 
lactucarum, i, 191. 
latitarsus, i, 171. 
lenis M§., i, 195. 
lunatifrons MS., i, 195. 
notatifrons MS., i, 195. 
pluvialis, i, 171. 
radicum, i, 171, 184, 185, 186, 191-194, 196, 
198. 
radicum var. calopteni [Phorbia cilicrura], 
i, 181. 
raphani, i, 48, 171, 193, 194-199, 296, 322; ii, 
28. 
ruficeps, i, 171, 185. 
similis, i, 171, 202. 
sulcans [betze], i, 207. 
timida, MS., i, 195. 
zee, i, 199-201; iv, 179. 
anthomyiz [nitida], Aleochara, i, 188. 
Anthomyiide, i, 168-211; ii, 35, 46, 225; v, 314. 
Anthonomus, x, 517, 
[Pseudanthonomus] cratzgi, i, 331. 
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Anthonsee musculus [t of signatus], i, 139; 
x, 431. 


[Tachypterus] quadrigibbus, i, 60, 331; iv, 
£01; vi, 174; ix, 419. 
signatus, lii, 139; ix, 431. 
sycophanta, v, 173. 
Anthophila, number of U. 8. species, iv, 181. 
Anthophora retusa, x, 386. 
Anthrenus, i, 64, 74; ix, 381. 
flavipes [var. of scrophularia], ix, 290,;301, 
lepidus [var. of; scrophulariz], vi, 175; ix, 
299, 303. 
thoracicus [var. of scrophulariz] ix, 299, 
Var 
varius [verbasci], i, 65, 299; ii,{138; iv, 141; 
Vv, 267, 268; vi, 120. 
Anthrenus scrophulariz, 
a& museum pest, ii, 138; v, 268. 
associated with Attagenus megatoma, ii, 
46, 226; vii, 377. 
bibliography of, ix, 299-200. 
contributions of, v, 325; vi, 188. 
general account (abstract), vii, 372; viii, 
292-293; (extended) ix, 299-306. 
habits, etc., v, 267-268, 314; vi, 173; viii, 294. 
in Akron, O., iii, 139. 
introduced from Europe, iv, 175; vi, 335. 
lady-birds mistaken for, iv, 195, 196; vi, 118. 
linen and silk not eaten by it, ii, 47, 232; iv, 
179. 
longevity of larva, iii, 138. 
mention, viii, 373, 374; x, 488. 
occurrence on flowers, iv, 141. 
ravages, extent of i, 9-!0; vi, 120. 
remedies for, i, 59, 64; vii, 364; ix, 304-305. 
reward for destruction of, vi, 120. 
Anthribide, ii, 140. 
Anthribus [Brachytarsus] variegatus, ii, 139. 
varius [variegatus], i, 259; ii, 53. 
antiopa, Vanessa, ii, 230, 232; iv, 137; viii, 296; 
x, 507. 
antiqua, Anthomyia [Hylemyia], i, 171, 179. 
Hylemyia, i, 1€0, 202. 
Orgyia, i, 98; viii, 289. 
Antispila nyssefoliella, x 510. 
Antithesia [Penthina] nimbatana, v, 213. 
Ant-lion, i, 79; ii, 2383; vii, 318-320; ix, 454. 
Ants, associated with plant-lice, ix, 370, 371, 
441; x, 501. 
attacking cut-worms, i, 321. 
attacking larve of vagabond Crambus, 
i, 145. 
classification, i, 78. 
in strawberry beds, x, 502. 
injuries to orange-trees, x,‘366. 
longevity of, iv, 181. 
on fruit-trees, x, 365-368, 491. 
on peonies, x, 368-369, 491. 
preying upon young 17-year locusts, ii, 177. 
reference, ii, 35; iv, 84, 114; ix, 454; x, 398. 
remedies, x, 367. 
sense-organs of, iv, 180. 
soluble phenyle for, i, £0. 
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Ants, species treated, x, 365-369 
Staphylinidz parasitic upon, i, 187. 
value of, in orchards, x, 268. 
Anurida maritima, ii, 210. 
anxius, Agrilus, x, 407. 
Apamea, i, 71, 115. 
Apanteles congregatus, ii, 229; iv, 201, £02; v, 
177, (07, 824; vii, 364; viii, 111, 187; ix, 
461; x, 509, 515. 
[Microgaster] gelechia, ii, 39. 
militaris, viii, 238. 
rufocoxalis [var. of congregatus], ix, 461. 
Apate [Amphicerus] bicaudatus, ii, 125. 
Apate [Polygraphus] rufipennis, ii, 54. 
Apatelodes Angelica, ix, 455. 
Apatura Cocles, v, 317. 
Herse [Clyton], i, 86. 
Lycaon, [? referable to A. Clyton], i, 86. 
Aphaniptera, i, 79. 
Aphelinus mytilaspides, i, 61. 
Aphides, abundance of, iii, 83, 116, 145; x, 
426-429, 
Aphis-jion destructive to, i, 302. 
black ants associated with, ix, 370-371; x, 
365, 366, 391. 
caterpillar feeding upon, ix, 346. 
Chalcids parasitic upon, i, 160. 
destroyed by rains, x, 489. 
hibernation of, i, 317. 
honey dew of, iii, 118; v, 304; x, 366. 
injuries by, ili, 125. 
lace-winged fly preying upon, x, 429. 
lady-bugs preying upon, i, 302; iv 85, 194; 
vii, 217, 429. 
losses caused by, iii, 84. 
potatoes attacked by, iii, 121, 122. 
pyrethrum fatal to, i, 40. 
rapid multiplication of, i, 302; iii, 144; viii, 
267. 
reference, x, 368, 498, 505. 
remedies for, ii, 38; vii, 318; viii, 274; ix, 
872, 431-432, 441; x, 367. 
spiders eating?, x, 429-430. 
Syrphid larve preying upon, i, 212. 
Aphididae, catalogue of, Fitch, ix, 411-413. 
general account (abstract), iv, 194; vi, 171. 
list of, Oestlund’s, iv, 176. 
reference, i, 4, 300; iii, 121, 124; viii, 254, 
281; ix, 319, 381; x, 430. 
species treated, ii, 180-187; iii, 112-128; v, 
246-257; vi, 147-148; x, 426-430. 
Aphidius destroying aphides, i, 302. 
Aphidiine. a sub family of Braconidae, v, 253. 
Aphidius avenz, of Europe, v, 253. 
Aphidivorous Ichneumonide, v, 253, 
Aphis, dilute paraffine for, i, 46. 
injury to currant leaves, i, 272. 
on hops, i, 319. 
on peach-roots, ii, 19. 
on potatoes, vili, 299. 
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Aphis, parasitized by Aphidius, i, 302. 


poisonous secretion of, i, 314. 
prol ficacy of, i, 14. 
reference, x, 491, 494. 
soluble phenyle for, i, 49. 


Aphis [Chaitophorus] aceris, ix, 406, 411, 412. 


[Siphonophora] asclepiadis, ix, 405, 411. 
avenze [Siphonophora granaria], i, 313, 
316; iil, 112; v, 246, 250; viii, 295. 
[Rhopalosiphum] berberidis, ix, 405, 411, 
412. 
{Callipterus] betulzecolens, ix, 403, 411, 412. 
brassice, i, 296; vi, 147; vii, 317, 372; ix, 405, 
412, 440; x, 495. 
carotee, of Europe, iii, 123. 
[Myzus] cerasi, i, 13; v, 253, 254; ix, 405, 
411, 412. 
cerasicolens, ix, 406, 411, 412. 
cerasifoliz, ix, 411. 
cerealis [Siphonophora granaria], iii, 112, 
v, 246, 251. 
chrysanthemi, of Europe, ii, 20, 21. 
cornifolia, ix, 405, 412. 
crateegifolias, ix, 406, 412. 
cucumeris, v, 306, 326; viii, 210, 283; x, 497. 
dauci, of Europe, iii, 123, 151. 
[Siphonophora] granaria, i, 318; ii, 225; iii, 
112, 150; v, 246, 250. 
hordei [Siphonophora granaria], iii, 112; v, 
246, 251. 
[Phorodon] humuli, i, 8, 319, 320; iii, 115. 
lanata, ix, 320. 
[Schizoneura] lanigera, ix, 407, 411, 412. 
mali, abundance, iii, 88, 145; vili, 123; x, 426, 
427, 489. 
depredating on apple-trees, i, 331. 
general account, {, 317; iii, 118-121, 143. 
reference, {, 8, 302; vi, 148; viii, 281, 285; 
ix, 293, 373, 405, 412; x, 503, 512. 
remedies, v, 1€0-161; viii, 217; ix, 431- 
432, 
malifolize, i, 331; ix, 412. 
Middletonii, ix, 371, 441; x, 501. 
nerii Kalt., of Europes, iii, 122. 
persicee-nigra, ii, 19-23. 
pinicoleng, ix, 406, 412. 
[Chaitophorus] populifolize, ix, 406, 411, 412, 
pruni [{, is prunifol'z], viii, 125, 299; ix, 
369. 
pruni-mahaleb, i, 320. 
ribis, i, 272; ii, 145. 
[Siphonophora] rudbeckie, ix, 406, 4'2, 
rumicis, ix, 440. 
sambucifoliz, ix, 406, 412. 
silybi Pass., of Europe, iii, 122. 
solannina Pu.ss., of Europe, iii, 122. 
Aphis-lion, i, 202. 


Aphodiini, iii, 102. 
Aphodius fimetarius, iii, 103, vii, 312, 379, 383; 


iv, 440. 
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Aphodius fossor, iii, 103; vii, 379. 
inquinatus, iii, 102-103; vii, 379. 
prodromus, vii, 312. 
Aphorura armata, see Lipura fimetaria. 
Aphritis [Microdon] globosus, ii, 116. 
Aphrodite, Argynnis, iv, 126; v, 285. 
Aphrophora, iv, 120. 
parallela, i, 285; iv, 121; v, 245; ix, 410. 
{[Lepyronia] quadrangularis, i, 285; iv, 121; 
v, 245. 
quadrinotata, v, 245; ix, 392. 
Saratogensis, i, 285; iv, 121; ix, 410. 
Signoreti, v, 245. 
apicosa, Erastria, x, 482. 
Apide, v, 284; vii, 219; x, 360. 
apiformis, Microdon, in Europe, ii, 116. 
apivora [Fitchii], Promachus, i, 318. 
apivora, Trupanea [Promachus Fitchii], i, 
318. 
apivorus, Trichodes, iii, 138. 
Aplodes [3ynchlora] giaucaria, viii, 129. 
rubivora, viii, 1<9: [= prec]. 
Apple aphis, viii, 123, 217, 281, 285. 
Bucculatrix, iv, 200. 
bark beetle, i, 331; vii, 370. 
bark-louse, i, 316, 331. 
bud-worm, i, 329. 
curculio, i, €0, 331; iv, 201; vi, 174; ix, 419. 
fiies, (Drosophila), i, 219. 
insects, list of, i, 327-332. 
Apple: insects injurious to, 
Acronycta sp., v. 321. 
Agrotis saucia, v, 201. 
Alaus oculatus, iv, 142; ix, 448. 
Amphicerus bicaudatus, i, 3:2; ii, 125; ix, 
447. 
Amphidasys [Eubyia] cognataria, ii, 101. 
Anarsia lineatella, i, 155. 
Anisopteryx pometaria, iv, 15, 139. 
vernata, i, 33; ii, 7, 44; iv, 189; v, 258. 
Anomala marginata, x, 412. 
Anthonomus [Tachypterus] quadrigibbus, 
vi, 174; ix, 419. 
Aphis mali, i, 317; iii, 83, 118-121, 143, 145- 
146; v, 161; viii, 123, 217, 281, 285; ix, 293, 
373, 405, 431-432; x, 426, 427, 489, 
Bucculatrix pomifoliella, i, 157; ii, 224; v, 
260, 317; vi, 174; vii, 216, 354, 368, 382; viii, 
123; ix, 445; x, 510. 
Caccecia argyrospila, vii, 356; ix, 374. 
Camponotus herculaneus, x, 365. 
Carpocapsa pomonella, i, 35, 58; ii, 229; iv, 
152; v, 3'6; viii, 174, 245, 290, 297; ix, 296, 
338-342, 422. 
Ceresa bubalus, i, 315, 318; iv, 146; viii, 294. 
Cheetochilus [Ypsolophus] pometellus, i 
300. 
Chauliognathus marginatus, iv, 84. 
Chionaspis furfurus, viii, 293, 299; ix, 440, 
464. 
Chrysobothris femorata, i, 303; ii, 25, 27; x, 
488. 
Cicada septendecim, ii, 176. 


? 


Apple: insects injurious to — (Continued): 
Clisiocampa Americana, iii, 85; v, 152; vi, 
106; vii, 215; viii, 122; ix, 441. 

Coleophora, viii, 297. 

Fletcherella, ix, 374. 
malivorella, i, 163; ii, 225; vi, 178. 

Conotrachelus nenuphur; ii, 13; iv, 201. 

Crepidodera rufipes, iv, 101-103, 196. 

Datana ministra, i, 320; v, 307. 

Diplosis pyrivora, viii, 106, 124, 140-151, 283, 
288, 297. 

Dolerus sericeus, iv, 197. 

Drosophila, ii, 124. 

Drosophila amcena, i, 221. 

Elaphidion parellelum, ix, 358-359. — z 

Euphoria Inda, i, 237. 

Gryllus abbreviatus, viii, 179. 

Halisidota caryee, vii, 355; viii, 296. 

Hymenorus obscurus, ii, 226. 

Hyphantria textor [cunea], i, 306. 

Ithycerus Noveboracensis, i, 331. 

Lagoa opercularis, iv, 51. 

Leptocoris trivittatus, iv, 158; x, 433. 

Leptostylus aculiferus, i, 304. 

Macrodactylus subspinosus, i, 229; iv, 142, 
108; ix, 420. 

Megilla maculata, iv, 83. 

Mermis acuminata, iv, 127. 

Molobrus mali, ii, 125. 

Monarthrum maili, vii, 316, 370; ix, 440. 

Mytilaspis pomorum, ii, 232; iv, 114; viii, 
286, 293; ix, 373, 411. 

Ocneria dispar, vii, 304. 

Cicanthus fasciatus, x, 486. 

niveus, ix, 464; x, 486. 

Cidemasia concinna, v, 309; viii, 292. 

Orgyia leucostigma, ii,68; v, 321. 

Phobetron pithecium, v, 187, 306. 

Phoxopteris nubeculana, viii, 123, 297. 

Polycaon confertus, ii, 132. 

Prionus laticollis, iv, 22. 

Psocus venosus, i, 161. 

Psylla mali, ix, 223. 

pyrisuga, i, 331. 

Saperda candida, ii, 25, 27; iii, 105; v, 269, 
320; vii, 3138; ix, 440; x, 488. 

Schizoneura lanigera, i, 331; ii, 181; vi, 160; 
ix, 40, 407, 411, 412. 

Sciara mali, ii, 125, 227; x, 391. 

Scolytus rugulosus, iv, 104, 186. 

Sphinx drupiferarum, x, 496. 

Thyridopteryx ephemerzformis, i, 84. 

Tischeria malifoliella, vi, 187; vii, 354; ix, 
445, 462, 

Tmetocera ocellana, iv, 14; vii, 216, 306, 360, 
263, 882; viii, 124, 218, 297; ix, 296, 373, 
462; x, 488. 

Tremex columhba, iv, 38. 

Trypeta pomonella, ii, 118, 227, 234; viii, 
245, 249; x, 499. 

Xyleborus pyri [dispar], i, 310; v, 318; vi, 
350, 361, 370. 

Zeuzera pyrina, ix, 426. 
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Apple-leaf Aphis, i, 331. Apple-tree tent-caterpillar, reference, i, 85, 328; 
Bucculatrix, distribution, i, 158-159; v, ii, 83; iii, 85; v, 241; vii, 331, 859; viii, 
261-262; viii, 123. 122; x, 495. 
general account, i, 157-162; v, 260-262. remedies, v, 304; vi, 165; ix, 437, 441. 
parasites, i, 159-161; x, 369. unusual abundance, v, 152; vi, 106; vii, 
Psocus bred from cocoons, i, 161-162. 215; ix, 436-437. 


reference, i, 330; ii, 224; v, 817; vi, 174- gee ne shallteny Peay ~~ 
175; vil, 359; viii, 135, 186, 137, 218, sit Fata payne ye i 
em Aca 262 Mermis parasitic upon, iv, 127; viil, 290. 

Ss apreyhh haere diidalygaal reference, i, 219; ii, 118, 120, 122, 124; iv, 

stages of, i, 157-158. 152; v, 300, 305, 321; vi, 104; ix, 296, 422; 


folder, i, 329. x, 391. 

miner, i, 330; vil, 354; ix, 445. remedies, i, 35-36, 58, 60, 63; ii, 123; viii, 

sewer, viii, 123. 282. 

skeletonizer, i, 329, soldier-beetle larvee feeding upon, iv, &, 
Apple maggot (Trypeta pomonella), £6, 87; v, 316; ix, 344. 

distribution, ii, 121-122; vill, 246-247. Aptera, 1, 79. 


apterus, Bittacus, x, 474, 478. 
Aquatic worm, vii, 269. 
aquatica, Podura, il, 210; vii, 374. 
aquilonaris, Cerura, vil, 375. 


fly described, ii, 119-120; viii, 245. 
geveral account, li, 117-125; viii, 245-249. 
larva, habits, etc., ii, 118-119, 122-123; viii, 


246, 247. Arachnida, vi, 156; viii, 202; ix, 466; x, 449- 
life-history, if, 120-121, 124; viii, 245-246, 460, 513. 
248-249. Arachnoidea, v, 290. 
reference, i, 330; fi, 227, 234; v, 300; viii, | Aramigus Fulleri, ii, 142-144; iv, 193; v, 154, 
116; x, 499. 311, 325. 
remedial measures, if, 123; viii, 247-248. Araneide, not known to inflict wounds, iv, 114. 
Apple Micropteryx, i, 330. araneoides, Cermatia, iv, 133. 
midge, i, 219, 330; ii, 125; x, 388, 391. arborum-linearis, Coccus [Mytilaspis po- 
plant-louse, i, 302; iii, 118, 143. morum], ix, 409, 413. 
root blight, ix, 408. Archasia galeata, ix, 410. 
root plant-louse, i, 47, 331. Archippivora, Masicera, viii, 238. My 
Sphinx, i, 327. Archippus, Danais, iv, 135-6; v, 285; viii, 287; x, 


490. 
Arctia Arge, ix, 455. 
[Pyrrharctia] isabella, vii, 225. 
parthenice, x, 481. 


| thrips, i, 332. 
Mople-tree aphis, abundance of, x, 426, 490. 
general habits, i, 317-318; iii, 118-121, 144; 


> =, 490. Phyllira, iti, 153. 
f life-history, iii, 119-120. virgo vii, 219. 
_ prolificacy, fii, 119. Arctize, Ophion, vii, 228. 


reference, i, 331; iii, 81, 145; iv, 108, 204; v, | arctica, Hadena, v, 212; x, 48”. 
103, 300; vi, 148; vii, 345; viii, 217, 281, 285; Mamestra = prec.], ix, 447. 


ix, 873, 405, 434; x, 512. arcuata, Corythuca, iv, 108. 
remedies, ifi, 120-121, 144, 145-146; v, 160- Tingis [= prec. ], 1, 311. 

163: viii, 217. Argas Americanus, vi, 158. 
unusual abundance, iii, 118; viii, 123. Persicus, vi, 158. 

Apple-tree bark-beetle, vii, 316; ix, 440. Arge, Arctia, ix, 455. 
-_ bark-louse, iv, 114-120, 195; v, 319; vi, 165; | argentina, Mantis, iv, 162. 

ix, 375. argillacea, Aletia, i, 7, 35, 58, 117, 328; ii, 220. 
blight, ix, 407. Argus, Chelymorpha, iv, 14, 201, 207; vi, 188; x, 
borer, i, 64, 308, 312, 316; ii, 25, 26, 27; iti, | 516, 517. 

105; iv, 107; x, 488. Aneyunits BP 
case bearer, i, 163-167, 829; ii, 225; vi,178;|  APbrodite, iv, 136; v, 285; vii, 219. 

viii, 123, 217, 281, 297. Atlantis, iv, 136; v, 285; vii, 219. 
insects of early spring, x, 497. Bellona; ty, 1805 yuaea 
plant-louse, i, 8. Cybele, iv, 136; v, 285. 


Myrina, iv, 137. 


pruner, i, 330. Argyramceba Simson, viii, 300. 


" tent-caterpillar, Argyrolepia pomoriana [Ypsolophus pome- 
Ly attacking maples, vi, 166. tellus], i, 800, 301. 
* collecting the tents, i, 57. sylvaticana [Ypsolophus pometellus], i 


destroying eggs of, i, 56; ix, 436-437. 300. 
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Argyromiges [Lithocolletis] pseudacaciella, i, 
£0). 
argyrospila, Caccecia, i, 329; v, 324; ix, 374; x, 
483. 
Aricia fusciceps [? Phorbia cilicrura], i, 184. 
Arma grandis [Podisus cynicus], i, 331. 
Arma spinosa [Podisus spinosus], i, 331; 
137; ix, 457. 
armata, Aphorura, see Lipura fimetaria. 
armiger, Heliothis, see Heliothis armiger. 
Armored ¢£cale-bug, i, 38. 
Army-worm, 
abstracts of Fitch’s papers on, i, 312, 313, 
314. 
eggs cf, vi, 176. 
general notice, ii, 42-44. 
parasites, i, 46. 
reference, i, 127, 128, 131, 132, 123, 135, 147, 
226; iv, 189,163; vi, 179-.80; vii, 373, 376; 
x, 490. 
remedies, i, 33, 53, 58; viii, 265; ix, 443. 
‘‘Army-worm ” (Sciara sp.), v, +64; x, 388, 389, 
390. 
Arphia sulphurea, ix, 320. 
arquata, Carynota [Vanduzea], ix, 388. 
Vanduzea, ix, 4:0. 
Artace punctistriga [rubr’palpis], viii, 287. 
Arihemis, Limenitis, iv, 137; vii, 219; x, 507. 
arvensis, Delphax [Liburnia], ix, 383, 410. 
Dolerus, iii, 88; iv, 197. 
Liburnia, ix, $86, 410. 
Asaphes decoloratugs, viii, 2(0. 
Ascaris lumbricoides, ix, 28. 
asclepiadis, Aphis [Siphonophora], ix, 405, 411. 
Siphonophora, ix, 411. 
Asellus stygius, ix, 348. 
Ash: insects injurious to, 
Dynastes Tityus, vii, 251; ix, 342. 
Halisidota cary ee, vii, 355. 
Leptocoris triv ‘ts us, x, 438. 
Papilio cresphontes, ix, 337. 
Podosesia syringe, ix, 338. 
Xyloryctes satyrus, vii, 251. 
Ash-gray blister. beetle, i, 32, 57, 331; v, 205. 
Asilide, i, 319. 
Asparagus beetle (Crioceris asparagi): 
allied species, i, 243-244; viii, 250. 
general account, i, 239-246; vi, 179. 
description, i, 241-243; viii, 250. 
destructiveness, i, 9. 
introduction, i, &, 240, 315; vii, 335; viil, 251; 
ix, 342-343. 
natural history, i, 244-245; viii, 251-252. 
reference, i, 316, 322; ii, 185; vi, 188; viii, 
116, 221; x, 498, £17. 
remedies, i, 59, 61, 
252-253. 
spread, i, 240-241; iv, 203; vi, 167, 179; vii’, 
251; ix, 348. 
Aspidictus aurantii, i, 60; iv, 188. 
conchiformis [Mytilaspis pomorum], 
33 ; iv, 114; viii, 293. 


vi, 


245-246; iii, 146; viii, 


i, 
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Aspidiotis circularis [Diaspis pro 


i, 331. 
Harrisii [Chionaspis furfurus], i, 331; vill, | 
£93. 
juglandis [Mytilaspis pomorum], iv, 114. 
nerii, ii, 32; v, 278, 317; viii, 214. 
tenebrosus, x, 518. 
perniciosus, i, 332, x, 505, 518. 
[Chionaspis] pivifoliz, ii, 180, 181. 
[Mytilaspis] pomorum, iv, 114. 
Aaphitees splendoriferella, i, 166, 320; viii, 283. 
assimilis, Ceutorbynchus, i, 195. 
Mamestra, i, 228. 
Aster: insects injurious to, 
Aphis Middletonii, ix, 371, 441; x, 501. 
cut worms, viii, 236. 
Epicauta Pennsylvanica, ix, 463; x, 496. 
Gortyna nitela, i, 112. 
Mamestra picta, v, 209. 
Syrphide. v, 229. 
Asterias, Papilio, iii, 140; iv, 186; x, 507, 515. 
asteroides, Cucullia, ix, 455; x, 482. 
Asterolecanium quercicola, x, 519. 
Atalanta, Pyrameis, 
459. 


ii, 39; iv, 137; v, £85; ix, 


Atalante, Microga ter [var of Apanteles con- 7 


gregatus] ii, 39. 
aterrima, Puria [Typophorus canellus], vi, 
183, 188; vii, 360; ix, 468; x, 495, 511. 
Phora, x, 405, 
Athysanus abietis [male of Bythoscopus — 
variabilisj, ix, 400. 
Curtisii, ix, 410. 
[Bythoscopus] fagi, ix, 401. 
[Bythoscopus] fenestratus, ix, 400, 410. 
[Bythoscopus] minor, ix, 400, 410. 
[Bythoscopus] nigrivasi, ix, 401, 410. 
[Bythoscopus] variabilis, ix, 400, 410. 
atlanis, Caloptenus [Melanopius], i, 332; ii, 196. 
atlanis, Me’anoplus, vi, 151; viii, 180; ix, 332; 
x, 440,441, 443, 396. 
Atlantis, Argynnis, iv, 137; v, 285;Zvii,7219. 
atomarius, Bruchus, vii, 268, 282, 2&4. 
atomus, Crypturgus, iv, 20, 24. 
atra, Clastoptera, ix, 394, 
atramentaria, Pollenia, ix, 313. 
atrata [lucicola], Anomala, i, 307. 
Cantharis [Epicauta Pennsyivanica], i, 305, 
Lytta (Epicauta Pennsylvanica], vi, .3.. 
Melolontha, x,\408. 
Rhyssa [Thalessa], ii, 227, 230; iv, 40; ix, 
454. 
Tabanusg, vii, 364. 
Thalessa, ii, 227, 230; iv, 87, 40, 41; v, 305; 
ix, 454; x, 509. 
atratus, Chermes, of Europe, ii, 185. 
atricapillus, Parusg, ii, 8. 
atrifasciata, Homchadena’, [Oncocnemis], v, 
245. 
Atropos divinatoria, i, 65, 161; ii, 
1¢9. 
pulsatorius [Clot hillafpulsatoria], i, 208. 


2 
a: 
o 


eS ee ee eS ee ee 


a 


ime at ai —— 


198-202; iii, 


iz 


INDEX 


Attacus Cecropia, x, 481. 
Attacine, i, 340; vi, 184. 
Attagenus dichrous [piceus]. ix, 300. 
megatoma [piceus], i, 64; ii, 46-48, 138, 226; 
vi, 120; vii, 377; ix, 302, 303. 
pellio, ii, 47, 138. 
piceus, i, 64; ii, 46-48, 188, 228; vi, 120, 188; 
vii, 377, 382; ix, 299-306; x, 493. 
rufipennis [piceus], ix, 300. 
spurcus [piceus], ix, 300. 
Attide, x, 430. 
Attid spider, x, 430. 
Atymna castanee, ix, 410. 
querci, ix, 410. 
Augochlorasp., ix, 461. 
Aulacizes [Diedrocephala] mollipes, ix, 396, 
410. 
[Diedrocephala] Noveboracensis, ix, 396, 
410. 
Aulacomerus ebenus, iv, 46. 
lutescens [Cladius viminalis], iv, 44-46; v, 
171; vii, 228, 224; ix, 439. 
aurantiaca, Roestelia, fungus, ii, 12; vi, 181. 
aurantii, Aspidiotus, i, 60; iv, 188. 
aurata, Cetonia, i, 237. 
auratus, Chrysochus, iv, 142 
aurichalcea, Cassida [Coptocycla bicolor], vi, 
125; vii, 376, 877. 
[bicolor], Coptocycla, see Coptocycla au- 
richalcea. 
auriculata, Smilia [Archasia galeata], ix, 389. 
auripilis, Limonius, vii, 351. 
Ausonius, Nisoniades, ix, 449. 
“ Australian bug” (Icerya Purchasi), iv, 188. 
lady-bug, vii, 360, 382. 
scale insects, vii, 340. 
Autumn canker-worm, i, 329. 
_ tent-caterpillar, i, 57. 
avenz, Aphidius, v, 253. 
Aphis [Siphonophora granarial], i, 313, 316; 
iii, 112; v, 246, 250; viii, 295. 
[granaria], Siphonophora, see grain aphis., 
avenaphis, Praon, v, 253. 
avicularia, Ornithomyia, i, 299. 
avium, Dermanyssus, i, 62; iii, 129; v, 290. 


B. 
Bacon-beetle, v, 302, 313; vi, 119-123; viii, 279. 
badicollis, Agrotis, x, 452. 
badistriga, Homohadena, vii, 375. 
Bag-worm, classification, i, 83-84. 
distribution, i, 84. 
food-plants, i, 84; iv, 21; vii, 306. 
general account, i, 81-87; iv, 203-204; v, 
821; x, 494, 
habits, i, 8{-83. 
parasites, i, 84-86. 
reference, i, 328; ii, 74; ix, 440; x, 509. 
remedies, i, 33, 57, 87. 
baja, Agrotis, i, 8, 340. 
Noctua, x, 377. 
bajuius, Hylotrupes, iv, 20, 23. 
balanus, Merodon [Mallota posticata], i, 211. 
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Balaninus caryatrypes, vii, 383; x, 501, 517. 
Bald-faced hornet, v, 285. 
balluca, Plusia, ix, 456; x, 376. 
Balsam Cecidomyia, ix, 440. 
balsamicola, Cecidomyia, iv, 60-63; vii, 307; ix, 
440. 
balte.tus, Cerasphorus [Chion cinctus], i, 330; 
iv, 95 
Banchus fugitivus [Limneria fugitiva], i, 320. 
Banded Chion, i, 330. 
Coelidia, ix, 398. 
Ips, i, 330. 
Telamona, ix, 390. 
barbata, Cetonia [Euphoria Indal], i, 233. 
Barberry-aphis, i, 296. 
barda [posticata], Mallota, i, 211; iv, 141. 
barda, Milesia [Mallota posticata], i, 211-216. 
bardus, Merodon [Mallota posticata], i, 211. 
Baridius trinotatus [Trichobaris trinotata], 
iii, 106. 
Bark-beetle, i, 11; iv, 185; vi, 129. 
Bark-borers, ii, 53-55; v, 200; ix, 365, 267. 
Bark-lice, Anthribus varius feeding on, i, 259; 
ii, 53. 
life-history of species, iv, 116-118. 
parasites, i, 61, 160. 
prolificacy, iv, 115. 
reference, i, 11, 302; ii, 184; viii, 274, 293; 
ix, 440, 447. 
remedies, ii, 25, 232; iv, 118-120; viii, 279. 
species treated, iv, 114-120 
spread, iv, 185. 
Barley: insects injurious to, 
Agrotis segetum, viii, 235. 
tritici, viii, 235. 
Calandra granaria, i, 304. 
Cephus pygmeeus, vi, 334. 
Chelymorpha Argus, iv, 14. 
Eurytoma fulvipes, iv, 29. 
hordei, i, 304. 
Oscinis frit, i, 225. 
glabra, i, 225. 
pumilionis, i, 225. 
Pteromalus [ Merisus] fulvipes, i, 307. 
[Isosoma] hordei, i, 307. 
{Isosoma] tritici, i, 307. 
Siphonophora avenz [granaria], ii, 225; v, 
247 
Sitotroga cerealella, ii, 106. 
basalis [bImaculata], Oberea, v, 231, 232. 
basilare, Sinoxylon, i, 330; ii, 127, 130. 
Basket-worm, i, 33, 81-87; iv, 21; vi, 177; x, 494. 
Bassiana, Botrytis, ii, 179. 
basillaris, Erythroneura, ix, 403. 
Bdellide, v, 270. 
Beach aphis, ii, *81. 
Bean-weevil, ii, 49, 228; vi, 172, 173, 185; vii, 217, 
255-2.9, 367; ix, 421, 440; x, 382. 
Beans: insects etc. injurious to, 
Bruchus obsoletus [obtectus], ii, 49; vi, 172, 
185; vii, 217, 257; viii, 298; ix, 440, 463. 
rufimanus, vii, 280; viii, 299; ix, 440. 
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Beans: insects, etc., injurious to—(Continued): 
Diabrotica vittata, ix, 364. 
Epicauta cinerea, viii, 294. 
Heliothis armiger, i, 120. 
Julus, i, 307. 
Lytta [Cantharis] Nuttalli, viii, 294. 
Macrodactylus subspinosus, i, 229; ii, 14. 
Systena blanda, ix, 344. 
Tetranychus telarius, iv, 288. 
Beautiful Clytus, iii, 105. 
underwings, i, 113. 
wood-nymph, i, 33; v, 179; viii, 170; x, 497. 
Bed-bug, i, 36, 62, 74, 79; ii, 16, 152; iv, 112, 133; 
x, 435. 
Bedeguar, vii, 34. 
Bee parasites, i, 79. 
Bee-slayer, fii, 107, 110; vii, 371. 
Beech tree blight, iv, 204. 
Bees, i, 40, 69, 74, 78, 168, 212; iv, 190; vii, 290, 
371; x, 497. 
Beets: insectz injrious to, 
Anthomyia [Pegomyia] bete, i, 206. 
Anthomyiang, i, 183, 203; ii, 46; iv, 314; viii, 
285. 
Chortophila [Pegomyia] betarum, i, 208; 
iii, 85. 
cut-worms, viii, 236. 
Epicauta vittata, vi, 133. 
leaf-miners, i, 183, 203-211; ii, 46, 225; iii, 85; 
v, 314; viii, 285; ix, 375. 
Lygus pratensis, viii, 285; ix, 375. 
Mamestra picta, iv, 209. 
Otiorhynchus picepes, x, 419. 
Otiorhynchus sulcatus, x, 419. 
Pegomyia vicina, i, 209; iii, 85. 
Phorbia floccosa, i, 207; ii, 225. 
Phyllotreta vittata, ix, 375. 
Systena bianda, ix, 344, 375. 
Beetle-mites, v, 290. 
Behrensii, Nadata, viii, 296. 
Bellamira scalaris, v, 285. 
Bellona, Argynnis, iv, 187; v, 285. 
bellus, Phytocoris [Poeciloeapsus lineatus], f, 
271, 281. 
Belostoma Americanum, iii, 141; iv, 145, 208; 
vi, 189; vii, 283; viii, 299; x, 512, 517. 
Bembecia marginata, iii, 145. 
Bembidium beetles, iii, 99. 
quadrimaculatum, iif, 98-100, 140, 146. 
Benacus griseus, vii, 383. 
Beneficial insects, iv, 162. 
berberidis, Aphis [Rhopalosiphum], ix, 405, 
411, 412. 
Rhopalosiphum, ix, 411, 412. 
Berberry Aphis, ix, 405. 
Berytide, iv, 156. 
betze, Anthomyia [Pegomyia], i, 204, 206, 207. 
Chortophila [Pegomyia], i, 207, 208. 
Pegomyia, i, 206. 
betarum, Chortophila [Pegomyia], i, 208; iii, 
85; v, 322. 
Bethunei, Xylina, i, 328, 341. 
betulee, Cecidomyia, iii, 86, 141; iv, 27, 205, £05. 
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betulzecolens, Aphis [Callipterus], ix, 406, 411 
412. 
Callipterus, ix, 411, 412. 
Bibio albipennis, ii, 110; iv, 174; vi, 167, 174 
188; vii, 369. 
hortulanus, ii, 112. 
femoratus, vi, 180. 
Bibionida, ii, 111. 
Bibliography of 
Achorutes [Schoturus] nivicola, ii, £03. 
Adalia bipunctata, vi, 117. 
Agrilus ruficollis, vi, 123, 125. 
Agrotis saucia, v, 200-201. 
Amphibolips prunus, iv, 42. 
Amphicerus bicaudatus, ii, 125-126. 
Amphidasys (Eubyia] cognataria, ii, 97. 
Anarsia lineatella, i, 15 -152. 
Anisota senatoria, v, 192-193. 
Anomala lucicola, x, 408. 
Anomala marginata, x, 4/1. 
Anthomyia brassice, i, 184. 
Anthomyia radicum, i, 19!. 
Anthomyia raphani, i, 194. 
Anthomyia similis, i, 202. 
Anthomyia zee, i, 199. 
Anthrenus scrophularie, ix, 299-300. 
Aphis brassicee, v, 147. 
Aramigus Fulleri, fi, 142. 
Atropos divinatoria, ii, 198. 
Attagenus piceus, ix, 300-301. 
Aulacomerus lutescens [Cladius viminalis], 
vii, 223. 
Bibio albipennis, fi, 110-111. 
Bittacus, x, 477-478. 
Blisgus leucopterus, fi, 148-149. 
Brachytarsus variegatus, ii, 139-140. 
Bruchus lentis, vii, 285. 
Bruchus obsoletus [obtectus], vii, 255-256. 
Bruchus rufimanus vii, 279-280. 
Bructus scutellaris [Chinensis], vi, 127. 
Bryobia pratensis, vii, 321. 
Bucculatrix Canadensirella, viii, 133. 
Bucculatrix pomifol:ella, f, 157. 
Carpocapsa saltitans, iv, .51. 
Cermatia forceps, iv, 128; vii, 324. 
Chauliodes pectinicornis, viii, 155. 
Chauliogaathus marginatus, iv, 84. 
Chermes pinicorticis, ii, 180. 
Chimarocephala [Chortophaga] viridif 
ciata, ii, 187-188; ix, 330. 
Chloropisca prolifica, vil, 234. 
Cicada septendecim, if, 167-168; vii, 296-297 
Clastoptera obtusa, v, 242; viii, 152. 
Coleophora malivorella, i, 163. 
Conotrachelus crategl, x, 419. 
Conotrachelus nenuphur, vii, 288. 
Coptocycla aurichalcea, vi, 125. 
Coptocycla clavata, vi, 126. 
Corydalis cornutus, viii, 159-1€0. 
Corythuca ciliata, iv, 107. 
Cosmopeplia carnifex, ii, 144-145. 
Crambus exsiccatus, i, 149. 
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Bibliography of — (Continued): Bibliography of — (Continued): 
Crambus vulgivagellus, i, 127. Penthina nimbatana, v, 213. 
Crepidodera rufipes, iv, 101. Phobetron pithecium, v, 183-184. 
Crioceris asparagi, i, 239. Phora, x, 404-405. 

Darapsa [Ampelophaga] Myron, v, 174. Paorbia ceparum, i, 172-173. 
Dermestes lardariug, vi, 119. Phorbia cilicrura, i, 181. 
Dibolia borealis, x, 414. Phorbia flsccoga, i, 207. 
Diplosis pyrivora, viii, 140-141. Phytomy za chrysanthemi, vil, 24?. 
Drosophila ampelophila, i, 216. Phytomyza lateralis, iv, 73. 
Dynastes Tityus, v, 227; vii, 216-247. Phytonomus punctatus, i, 247. 
Encheuopa binotata, i, 281. Phytoptus pyri, x, 453-454. 
Ephemera natata [simulans Walk.], iv, 121. Plusia brassicee, ii, 89-90. 
Epicauta cinerea, vi, 134. Plusia dyaug, ii, 94. 
Epicauta Pennusylvanica, vi, 135. Podisus spinosus, vi, 137. 
Epicauta vittata, vi, 132. Poeecilocapsus lineatus, i, 271. 
Eumenes fraternus, vi, 109. Pollenia rudis, ix, 309. 
Euphoria Inda, i, 232-233. Polydesmus complanatus, iii, 133. 
Galeruca xanthomelzna [Galerucella lu- Pomphopcea Bayi, vi, 135. 

teola], v, 234. Prionidus cristatus, vi, 138. 
Glyphina [Colopha] ulmicola, iii, 127-128. Pscceidee, ii, 203. 
Gortyna nitela, i, 110-111. Psylla pyricola, ix, 317-318. 
Grylotalpa borealis, vi, 149. Ptyelus lineatus, iv, 120. 
Hzematobia serrata, v, 220. Pulvinaria innumerabilis, vi, 141, ‘47. 
Heliothis armiger, i, 116. Pyrrharctia isabella, vii, 225. 
Helophilus latifrons, vii, 228. Sciara, x, 387-389. 
Homoptera lunata, iv, 57. Scolytus rugulosus, iv, 03-1(4. 
Hylemyia deceptiva, i, 201. Siphonophora avenz [granaria], v, 246. 
Hymenorus obscurus, vi, 129. Sitodrepa panicea, iv, 88. 
Hypoderma bovis, vi, 11. Sitotroga cerealeila, ii, 02; x, 377-378. 
Incurvaria acerifoliella, Vv, 215-216. Sphenophorus sculptilis, 1, 253-254. 
Isosoma hordei, iv, 27-28. Synchlora glaucaria, viii, 129. 
Ixodes bovis, ms 136. ed Systena blanda, iv, 155. 
Julus ceeruleocinctus, iii, 133. Tenebrio obscurus, ix, 397. 
Lagoa opercularis, iv, 51. Thalessa lunator, iv, 35-26. 
Si) ae Hi, 164-165. Thyridopteryx ephemerzformis, i, 81. 
Lasioptera vitis, iv, 63. Tolype laricis, i, 87. 


pe eer nage ee Tribolium ferrugineum, ii, 136. 
cmap ae ste a hea caedaaAgestade Trypeta pomonelia, ii, 117-118. 


Lipura fimetaria [Aphorura armata], ii, Sylotreckuseolonus, ty,.98 
s bf a 


208. 
A anes bicarnea, Agrotis, i, 340. 
Macrodactylus subspinosus, i, 227. Noctua, x, 377. 


Mallota posticata, i, 211. bicaudatus, Amphicerus, i, 312, 330; ii, 125-132; 
Mamestra grandis, v, 210. ix, 447 


pipteentta: piota, Vv; 205-207 . Apate; [Amphicerus], ii, 125. 


Mantis Carolina, iv, 158-159. Bostrichus [ = prec.], i, 312; ii, 125. 
Meets maculata, iv, 80. oicolor, Anisota [Sphingicampa], v, 199. 
Melanolestes picipes, iv, 109. Cebrio, iii, 100-101; vii, 371. 

Mclanoplus femur-rabrum, vi, 151. Podura [Tomocerus plumbeus], ii, 205, 244. 
Melittia cucurbitz [Ceto], ii, 57. Sphingicampa, v, 199. 

Meloe angusticollis, vi, 130. Trombidium [Bryobia‘pratensis]," ii, 224; 
Mercmyza Americana, i, 221. iii, 128-130; vii, 321. F 
Murgantia histrionica, i, 264. bicolorago, Orthosia, x, 482. 

Mytilaspis pomorum, iv, 114-115. bidens, Pentatoma [? Picromerus], iv, 133. 
Myzus cerasi. v, 253. bifida, Tettigonia, ix, 395. 

Nematus Erichsonil, v, 164. bifidalis, Tortricodes, vii,” 375. 

Nematus salicis-pomum, v, 173. Big bed-bug [Conorhinus], iv,°111. 

Nephelodes violans, i, 99. biguttatus, Pirates?[Rasahus], iv, 112,°133. 
Oberea bimaculata, v, 231-232. Rasahus,'iv, 112. 

Orgyia leucostigma, ii, 68-69. bilineata,, Hexagenia, iv,”124. 

Otiorhynchus ovatus, x, 416-417. bilineatum, Ophion, iv,/205. 

Panorpa, x, 477-478. “bilineatus, Stenobothrus,fii, 196. 

Pentatoma juniperina, x, 4/0. Telephorus, vii‘, 109;"172-174,'298;'x,"497. 
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Bill-bug, i, 260, 310. 
bimaculata, Coccinella [Adalia bipunctata], 
vil, 375. 
Oberea, iv, 47, 189, 207; v, 231-233; vii, 369; 
ix, 457. 

Plusia, x, 376. 

Saperda [Oberea], v, 231. 

Thelila, i, 284; ix, 392. 
bimarginata, Haltica, iv, 96-101; 
binotata, Anomala, x, 413. 

Enchenopa, i, 231-288, 3:9; iv, 203; vi, 147, 

ix, 387, 410; x, 493, 512. 

Membracis [Enchenopa], i, 281-288. 

Thelia [= prec. ], i,281-288. 
binotatum, Enchoptyllum [= prec.], i, 281- 

288; vi, 177; ix, 387. 
Biological collections, formation of, i, 23-25. 
bipunctata, Adalia, ii, 232; iii, 187, 148; iv, 12, 
194, 195; vi, 117-119; vii, 375; ix, 306, 370. 
Coccinella [Adalia], vi, 117. 
Birch: insects, injurious to, 
Aphis betulzecolens, ix, 406. 
Bucculatrix Canadensisella, viii, 106, 133- 
140, 297. 

Bythoscopus fenestratus, ix, 400, 4:0. 

Bythoscopus minor, ix, 400, 410. 

Bythoscopus [? Eutettix], seminudus, ix, 

398. 

Bythoscopus variabilis, ix, 400, 410. 

Cecidomyia betulee, iv, 27, 206. 

Elaphidion villosum, ix, 358-359. 

Telephorus bilineatus, viii, 109, 173-174. 
Birch-leaf Bucculatrix, x, 497. 

Bird-fly, i, 79. 

Bird-lice, i, 80; vii, 324. 

biseeta, Anisota [Sphingicampa], v, 199; vii, 

373. 

Sphingicampa, v, 199. 

Biston ursaria, iii, 136. 

bistriaris, Parellelia, x, 482. 

bitzeniata [teeniata], Systena, iv, 155, 198, 207. 

Biting flies, v, 221; viii, 126, 193-196, 297. 
measuring-worms, v, 2€0. 

Bittacug, x, 463, 464, 467, 474, 477, 478. 

apterus, x, 474, 478. 

italicus, x, 477. 

pilicornis, x, 476. 

strigosus, x, 473-480. 
hivittata, Cassida, vi, 127. 

[candida], Saperda, i, 297, 306; ii, 27. 
bivittatus [lineatus], Xyloterus, ii, 54. 
bivulnerus, Chilccorus, ii, 186; v, 267, 300; x, 

501. 
Black Anomala, i, 807. 

ant, 1, 165, 218, 321; ix, 370; x, 491. 

aphis, v, 254. 

blister-beetle, i, 305; ii, 227; vi, 185, 170; 

ix, 443; x, 496. 

carpet-beetle, ix, 302-304. 

corsair, iv, 109-111. 

cut worm, viii, 187-191. 

long-sting, iv, 87; v, 205. 


vy, 170. 
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Black peach aphis, ii, 19-23. 

scale of California, i, 332. 
Black-and-red woolly-bear, vii, 225-228; ix, 439- 

440. 

Blackberry: insects injurious to, 

Agrilus ruficollis, x, 407. 

Anomala marginata, x, 411. 

Aphrophora [Lepyronia] quadrapgularis, 

v, 245. 

Chauliognathus Pennsylvanicus, iv, 86. 

Macrodactylus subspincsus, iv, 199. 
Black-fly, i, 74; ii, 112; ifi, 148; v, 283, 314. 
Black-headed corn-maggot, x, 388. 
Black-horned turnip-leaf miner, iv, 79. 
Black-lined cut-worm, viii, 235, 236. 
Black-winged Grapta, ix, 416. 
Black-worm, i, 312; ii, 43; iv, 163. 


blanda [teeniata], Systena, iv, 155-157, 198, 207; 


ix, 344, 375. 

Blephbarida rhois, v, 271. 

Bleptina, iv, 206. 

Blight aphis, ii, 35. 

Blind Alaus, i, 330. 
craw-fish, ix, 348. 
shrimp, ix, 347-349; x, 498. 

Blissus leucopterus, description, ii, 150-151. 
dimorphic form, ii, 155-156. 
estimated loss caused by, i, 7; ii, 156-167. 
general account, ii, 148-164. 
history, ii, 151-152. 
injuries, ii, 4, 156-157. 
life-history, ii, 152-154. 
operations in N. Y.. ii, 157-160; vii, “33i- 332. 
reference, ii, 166, 232, 233; v, 317. 
remedies, i, 58; ii, 160-163. 

Blister-beetles, attacking beans, viii, 294. 
attacking Clematis flammula, iv, 201. 


attacking potatoes, v, 321; vii, 376-377; viii, 


<90-291, 294. 
reference, vi, 119. 
remedies, i, 57; iil, 135. 
Blood-sucking cone-noge, iv, 111. 
Blue meat-fly, i, 170. 
Boarmia, i, 72. 
Boarmia plumigeraria, x, 494. 
Body-lice, i, 79. 
Boletina sp., x, 392. 
boletivorus, Achorutes [Schoturus], ii, 206. 
Boletophila cinerea, x, 392. 
disjuncta, x, 392. 
fusca, x, 392. 
Boll-worm, i, 8, 38, 40, 117, 120, 125, 126; vii, 216, 
263. 
Bombarding beetle, vi, 170. 
Bombus fervidus, iii, 140. 
Pennsylvanicus, ix, 461. 
sp., ix, 461. 
Virginianus, iii, 140. 
Bombycid moth, ix, 426, 448. 
Bombycida, breeding of, i, 340. 
caterpillars of, carnivorous, i, 119. 
dates of collection (abstract), ix, 453. 
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Bombycide, delayed pupation of, i, 13°. 

depredating on apple-tree, list of, i, 328. 

Limneria parasitic on, iii, 91, 150. 

molting of, i, 98; ii, 74. 

notes on N. Y. species, ix, 455-455. 

sexual features of, ii, 213, 214. 

species listed, x, 481. 

species treated, i, 81-99; ii, 68; iv, 48-54; v, 
183-200; vii, 225, 302, -804, 306; x, 369-372. 

study and illustration of, iv, 164; v, 317. 

urticating hairs of larvee, iv, 52. 

wide range of food-plants, i‘, 76-77. 

bombycis, Micrococcus, ii, 40. 

Bombylide, i, 182; ii, 45; iv, 175; x, 350, 377. 

Bombylius, ii, 223. 

Bombyx, i, 85. 

[Eudryas] grata, v, 180. 

bonassi [lineata], Hypoderma, vi, 111. 

bonnetii, Anotia, ix, 387. 

Book-louse, i, 298, 3:6. 

borealis, Cerura, i, 187; vii, 375; ix, 456. 
Coccinella [Epilachna], i, 322. 

Dibolia, x, 414—416, 511. 
Epilachna, see Epilachna borealis. 
Gryllotalpa, ii, 233; vi, 149-151; x, 519. 

Boreus, x, 477. 
brumalis, i, 298; ii, 238. 
hyemailis, ii, 235. 
nivoriundus, i, 293; ii, 237-8. 

 Bostrichine, ii, 132. 

Bostrichus [Amphicerus] bicaudatus, i, 312; 

fi, 125. 

Bostrichus [Tomicus] typographus, ii, 55. 

_ Bot-flies, i, 299. 

Bot-fly of the hare, vii, 367. 

Botis acutella, x, 483. 
adipaloides, x, 483. 
ferrugalis, x, 483. 
marculenta, x, 483. 
theseusalis, x, 483. 
unifascialis, x, 483. 

Botrana, Eudemis, ii, 33. 

Botrytis Bassiana, ii, 179. 

- Botys, i, 138. 

Bound tree-bug (Lioderma ligata), iv. 25. 

bovinus, Tabanus, iv, 199; vi, 115. 

bovis, Hypoderma, of Europe, vi, 111. 

tbovis [lineata], Hypoderma, i, 299. 

Ixodes, vi, 156-168; ix, 458. 
'Gistrus [Hypoderma], vi, 111. 

bovistee, Phora, x, 403. 

Box-elder, insects injurious to, 
Chrysobothris femorata, vi, 155. 
Leptocoris trivittatus, iv,156, 193; x, 436, 505. 
Pu'vinaria innumerabilis, vi, 143. 

Box-elder plant-bug, iv, 156; x, 432-439, 503; 505. 

Box-turtle warble-fiy, vi, 111. 

Brachinus fumans, vi, 170. 

brachypterus, Aleochara, i, 188. 

Brachytarsus limbatus, ii, 141. 
obsoletus [variegatus], if, 140. 
sticticus [= prec.], ii, 140. 
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Brachytarsus variegatus, ii, 139-141. 
varius [Anthribus variegatus], ii, 140. 
Bracon, i, 308. 
Braconid parasite of Bucculatrix, i, 161. 
Braconids, v, 177, 253. 
brassicze, Anthomyia, i, 47, 171, 184-191, 192, 193, 
296, 322; ii, 28; v, 158, 265, 319; ix, 431; 
x, 486. 
Aphis, i, 295; vi, 147; vii, 317, 372; ix, 405, 
412, 440; x, 495. 
Plusia, see Plusia brassicae. 
brassicelia, Oerostoma [Plutella cruciferarum]: 
i, 322. 
Brazilian Mantis, iv, 160. 
Brephos infans, vii, 375. 
Breweri [obtectus], Bruchus, vii, 256. 
Briacadercs (jumpers), iv, 151. 
Bristle-tail, i, 79; ii, 207. 
Bristly rose-worm, x, 499. 
British wheat-midge, i, 9. 
Brizo, Nisoniades, i, 326, 337; vii, 375. 
Broad-necked Prionus, i, 339. 
Broad-striped fisa-beetle, iv, 155. 
Bronze-colored cut-worm, i, $9-110, 136; iv, 54; 
viii, 173, 235. 
Bruchide, vii, 255-288. 
Bruchophagus sp., vii, 232. 
Bruchus affinis, «f Europe, vii, 284. 
atomarius, vii, 268, 222, 284. 
Breweri [obtectus], vii, 256. 
Chinensis, vii, 282; x, 382. 
fabze [obtectus], ii, 228; vi, 178, 185; vii, 
255, 256, 257, 261, 262, 263, 278. 
fabi [obtectus], vii, 261. 
flavimanus Bohem. [affinis Freelich], vli, 
268, 282, 284. 
granaria [obtectus], vii, 255. 
granarlus Linn. [rufimanus Bohem ], vii. 
263, 267, 279-284. 
irresectus [obtectus], vii, 256, 279. 
lentis, vii, 285-288; ix, 440. 
mimug, vii, 285. 
obsoletus [obtectus], ii, 49; vi, 185; vii, 217 
255, 367, 383; viii, 298; ix, 440, 463. 
obscurus (a probable error for obtectus), 
vii, 263, 264. 
obtectus, vii, 255, 278; x, 382, 511. 
pallidipes [obtectus], vii, 256. 
phaseoli, vii, 263. 
pisi (pisorum), vi, 127, 128; vii, 263, 268, 
280, 286; ix, 439. 
pisorum, vii, 263, 280, 286. 
rufimanus Boheman, vi, 128; vii, 263, 267, 
268, 279-285, 286, 383; viii, 299; ix, 44). 
rufimanus Schon. [} for lentis], vii, 285. 
scutellaris [Chinensis], vi, 127; vii, 282, 383; 
viii, 295; x, 382. 
seminarius, vii, 288, 284, 
subarmatus [obtectus], vii, 256, 259. 
subellipticus [obtectus], vii, 256. 
varicornis [obtectus], vii, 265, 278. 
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brumalis, Boreugs, i, 298; ii, 238. 
Trichocera, i, 293; ii, 243. 
brunnea, Colaspis, i, 321; vi, 183. 
brunneicollie, Agrotis, vii, 375. 
branneum, Orthosoma, iv, 20, 22. 
brunneus, Ptinus, iv, 90, 92; vi, 188. 
Bryobia pallida [pratensis], vii, 321. 


pratensis, vi, 158, 161, 1§0; vii, 321-324, 365; 


ix, 440. 
? pratensis, vi, 159, 160; x, 450, 486. 
Brysocripta [? Byrsocripta], ix, 40). 
[Hormaphis] hamamelidis, ix, 409, 412. 
ulmicola 
151; vii, 370. 


bubalus, Ceresa, i, 284, 315, 3:8, 331; iv, 146-147, 


£03; vii, 360; viii, 294; ix, 390. 
buccata, Cuterebra, ii, 46. 
bucculatricis, Encyrtus, i, 160. 
Bucculatrix ambrosiefolielia, i, 

138. 

Canadansisella, iii, 136, 140; viii, 106, 133- 

140, 297; x, 369, 497. 

pomifolielia, distribution, i, 158-159; v, 261; 
vii, 354; viii, 123. 
general account, i, 157-158; v, 260-262. 
life-history, i, 157-158; v, 260-261. 
parasites, i, 159-161; viii, 123; x, 369. 
Psocus bred from, i, 161-162. 
reference, i, 166, 330, 344; ii, 224; vi, 
174, 187; vii, 21€, 359, 368, 382; viii, 
135, 136, 137, 2:8, 281, 283; ix, 445; x, 
510. 
remedies, i, 162; v, 262, 317. 
pomonella [pomifoliella], i, 157. 
thuiella, i, 162. 
Bud-eating Chrysomelid, iv, 102. 
Bud-mites, v, 290 
Bud-moth, x, 488. 
Bud-worm, v, 204; vii, 216; ix, 372, 373; x, 488, 
490. 
Buffalo-bug, ix, 302. 
Buffalo Ceresa, ix, 390. 
fly, v, 220, 226; vii, 333; ix, 444. 
gnat, v, 314. 
tree-hopper, i, 284, 315, 318, 331; iv, 146, 208. 
Buffaldéensis, Hemaris, ix, 451. 
Sesia, [= prec.] ix, 451. 
Bumble-bee, i, 319; vii, 299. 
Bureau of Entomology at Washington, iv, 182. 
Buprestide, i, £0‘, 303; iv, 182; vi, 123; x, 406- 
407. 
Buprestis [Chrysobothris femorata], i, 303. 
fasciata, x, 516. 
[Agrilus] roficollis, vi, 123. 
Burrowing-beetle, vii, 371. 
Burying-beetles, v, 289. 
Butalis [Sitotroga] cerealella, i, 316; ii, 102. 
Butterflies, ‘‘ assembling ” in, i, 70. 
calendar of (abstract), ix, 453, 456. 
classification, i, 78. 
contr.butions of, vi, 186-187. 
Edwards’ work on, i, 22. 
in the Adirondacks, v, 285. 


344; viii, 106, 


{[Glyphina ulmicola], iii, 127, 
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Butterfiies, list of N. Y. species (abstract), ix, 
449. 
number of, iv, 165, 181. 
Phymata erosa capturing, vii, 371. 
reference, i. 227 ; x, 466. 
species treated of, viii, 169-170; ix, 586-337. 
studies of, iv, 173, 174. 
swarming, x, 490. 
Butterfly larvee, viii,-170. 
Butternut: insects injurious to, 
Carynota mera, ix, 388. 
Corythuca juglandis, iv, 108. 
Cyllene pictus, viii, 176. 
Enchenopa binotata, i, 287, 319. 
Halisidota carye, vii, 355. 
Orgyia leucostigma, ii, 77. 
Pomphopea Sayi, vi, 135. 
buxi, Psy lla, ii, 18. 
Bythoscopus [Thamnotettix] 
398, 410. 
fenestratus, ir, 4(0, 410. 
minor, ix, 400, 410. 
nigrinasi, ix, 401, 410. 
| Eutettix] seminudus, ix, 398, 410. 
[Phlepsius] strobi, ix, 398, 410. 
Thlorotettix] tergatus, ix, 398, 410. 
{[Chlorotettix] unicolor, ix, 298, 410. 
variabilis, ix, 40), 410. 
Byturus unicolor, viii, 298. 


C. 
Cabbage -Aphis, general account, vi, 147-148. 
reference, i, 296, 322; vii, 372; ix, 405, 440. 
remedies, ii, 22; vi, 148; vii, 318; ix, 432; x, 
495. 

unusual abundance of, vii, 317-318. 

Cabbage-butterfly, increased injuries in this 

country, i, 9. 

introduced, i, 8, 240; viii, 251. 

parasites of, i, 189; ix, 447. 

poisonous? nature of, ix, 446. 

reference, i, 194, 267, 269, 322; ii, 90, 92, 93; 
iii, 109; v, 300; ix, 454. 

remedies, i, 39. 43. 

Cabbage caterpillars, i, 59; ix, 422. 

Cabbage cut-worm, v, 3.3. 

Cabbage-fly, attacking turnips, i, 185. 
description of stages, i, 1°6-187. 
zeneral account, i, 184-191. 
natural enemies, i, 187-190. 
operations, i, 184-185; v, 265-266. 
reference, i, 193, 208, 322; x, 486. 
remedies, i, 47, 190; v, 158-159; ix, 431. 
resembiance to A. radicum, i, 186. 
saltpetre not a remedy for, v, 157. 

Cabbage-gall weevil, i, 65. 

Cabbage: insects etc. injurious to, 

Agrotis annexa, viii, 235. 

Agrotis clandes‘ina, viii, 234, 235. 

Agrotis saucia, iv, 205. 

Agrotis tessellata, vii, 382. 

Anthomyia brassicae, iv, 157, 158; ix, 431, 
432; x, 486. 


clitellarius, ix, 
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Cabbage: insects etc. injurious to—(Continued): 
Aphis brassicee, vi, 148; vii, 317, 372; ix, 
405, 440; x, 495. 
Diabrotica 12-punctata, vii, 315. 
Epicauta vittata, vi, 135. 
Hadena devastatrix, i, 58; viii, 235. 
Hadena subjuncta, i, 58. 
Julus ceeruleocinctus, vi, 190; x, 446. 
Mamestra picta, iv, 209. 
Mamesira subjuncta, viii, 235. 
Mamestra trifolii, viii, 235. 
Melanotus sp. ?, vii, 360. 
Murgantia histrionica, i, 264; ii, 146; vi, 177; 
vii, 372; viii, 290, 292; ix, 315, 441, 463. 
Otiorhynchus ovatus, x, 418. 
Phorbia floccosa, i, 208. 
Phyilotreta vittata, i, 60. 
Pieris rape, i, 9, 39, 52, 59; vii, 335; viii, 251. 
Plusia brassicae, ii, 91; vi, 184; ix, 295; x, 
487. 
Strachia ornata, i, 270. 
Symnt*urus hortensis, ii, 207. 
Thrips, ix, 445, 464. 
Cabbage magzot, v, 157, 158: vi. 166; ix, 418, 
481; x, 484. 
moth caterpillars, i, 271. 
Plusia, ix, 296. 
worm, i, 40, 52, 59; ii, 26, 27, 32; vii, 337; ix, 
444, 446. 
Caccecia argyrospila, i, 329; v, 324; ix, 374; x, 
483. 
cerasivorana, x, 483. 
purpurana, x, 483. 
rosaceana, i, 329; v, 213; vi, 187; vii, 355; 
ix, 418. 
rosana, x, 516. 
cacti, Chilocorus, v, 300. 
cadaverina, Lucilia [Pyrellia] , i, 299. 
Caddis-cases, vi, 189. 
Cad dis-fly, i, 79; iv, 165. 
Caddis-worm, i, 79; iv, 190. 
Ceecidotea stygia, a crustacean, ix, 349. 
Ceecilius, in willow galls, i, 161. 
ceelatus, Xyleborus, ii, 54-55. 
ceementarius, Pelopceus, iv, 203. 
Ceenis nigra Hagen MS., iv, 123. 
ceruleocinctus, Julus, see Julus ceeruleocinc- 
tus. 
ceruleus, Ichneumon, vil, 228. 
Pelopceus, iii, 135, 140. 
Ceesar, Lucilia, i, 69, 299; iv, 180. 
ceespitalis, Pyrgus, i, 336. 
caja, Euprepia, ix, 452. 
Calandra genus, i, 305. 
granaria, i, 304, 316; v, 325; vi, 189; vii, 365; 
viii, 278; ix, 308; x, 517. 
oryze, vii, 362, 883; ix, 308; x, 511. 
remotepunctata, ix, 203. 
calcarata, Saperda, i, 297. 
calceola MS., Anthomyia, i, 195. 
calcitrans, Stomoxys, i, 299; v, 221, 222, 225, 
308; vii, 333; viii, 193; ix, 444. 


ealdaria, Sciara, x, 396, 397-399, 510. 
Calf tree-hopper [Ceresa taurina], i, 331. 
calidum, Calosoma, i, 128; viii, 237; x, 516. 
Californica, Heterochroa, viii, 296. 
Californica [isabella], Pyrrharctia, vii, 225. 
caliginosus, Harpalus, viii, 237. 
caliptera, Cecidomyia [Diplosis], i, 297. 
Calista [Cermatia], forceps, iv, 128. 
Callidium [Xylotrechus] colonus, iv, 93. 
sp.? on hemlock, iv, 20, 28. 
Callidryas Eubule, i, 72. 
Cailimorpha confusa, vii, 219. 
Lecontei, ix. 455. 
Calliphora fulvibarbis, i, 299. 
vomitoria, i, 69, 170, 299. 
Callipterinee, ix, 412. 
Callipterus betuleecolens, ix, 411, 412 
[Atymna] castanee, ix, 463. 
mucidus, i, 331. 
Callesamia [Attacus] angulifera, iv, 205. 
[Attacus] Promethea, i, 72, 98, 328; v, 324; 
ix 4655: 
Callostoms fascipennis of Europe, i, 182. 
Calmariensis, Chrysomela [Galerucella lute- 
ola], v, 234, 236. 
Crioceris [= prec.], v, 234. 
Galeruca |= prec.], v, 234. 
Pyrrhocorig, ii, 166. 
Calocampa nupera, ix, 459. 
vetusta, ix, 459. 
Caloptenus, i, 69; x, 441. 
[Melanoplus] atlanis, i, 332; ii, 196. 
[Melanoplus] differentialis, vi, 134. 
[Melanoplus] femur-rubrum, i, 7, 322; ii, 
190, 193; vi, 153; viii, 294. 
[Melanoplus] spretus, i, 7, 195, 201,332; ii, 
196; iv, 21, 25; vii, 338; ix, 382. 
Calopterygina, vii, 220. 
Calopteryx amata, vii, 220. 
Calosoma calidum, i, 128; viii, 237; x, 516. 
scrutator, x, 491, 516. 
sycophanta, x, 491. 
Camaronotus [Pilophorus] cinnamopterus, of 
Europe, ii, 186. 
fraternis, ij, 186. 
Camel-cricket, iv, 160. 
Camnula pellucida, i, 332; x, 443. 
campestrana, Sericoris, x, 483. 
campestris, Clytus [Xylotrechus colonus], iv, 
93. 
Campodea fragilis, i, 101. 
Camponotus, viii, 300. 
kerculaneus, vii, 377; x, 365, 366, 491. 
Campsomyia [Lucilia] macellaria, i, 343. 
Camptogramma [Plemyria] fluviata, ix, 456, 
Campylenchia curvata, ix, 410. 
cana, Orgyia, viii, 296. 
Canadaria, Tephrosia, iv, 20, 21. 
Canadensis, Leptura, iv, 20, 23. 
Sphinx, iv, 137. 
Panorpa, x, 478. 
Trirhabda, iv, 142-143. 
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Canadensisella, Bucculatrix, viii, 1(6, 133-140, 
297; x, 369, 497. 
candida, Cerura, vii, 375. 
Saperda, see Saperda candida. 

canicularis, Cicada, ii, 179; ix, 335. 
Homalomyia, i, 168, 171. 

Canker worm, destruction by, iii, 84, 85; v, 258- 

259; ix, 296. 

Canker-worm, distribution, i, 11; il, 7. 
frateraoal potter-wasp preying upon, vi, 110. 
reference, i, 226; iii, 144 ; iv, 185, 200; v, 318; 

ix, 422. 
remedies, i, 33, 57, 64; fi, 27, 44; v, 242, 259; 
x, 488. 
studies of, iv, 163; viii, 227. 
Cantharides, iv, 92; x, 434. 
Cantharis atrata [Epicauta Pennsylvanica], i, 
305. 
marginata Fabr. [Chauliognathus margin- 
atus]|, iv, 84. 
[Lytta Fabr.] vesicatoria, v, 3805; vi, 131, 
133. 
[Epicauta] vittata, i, 300, 322. 

Canthon, reference to paper on, iv, 175. 
leevis, iii, 102; vii, 382. 

Capnia pygmeea, i, £98; fi, 239. 

capra, Odynerus, ix, 461. 

caprea, Cyllene [Neoclytus capra], i, 297. 

capreze, Siphocoryne, iii, 123. 

caprifolium, Abia [Zarzea inflata], i, 42. 

Capside, x, 475. 

Capsus ? on wheat, i, 300. 
4-vittatus [Poecilocapsus lineatus], i, 271- 

281. 
oblineatus [Lygus lineolaris], i, 331. 
quadrivittatus [Pcecilocapsus lineatus], i, 
a71. 
[Largus] succinctus, ii, 164. 

captivum, Isosoma, iv, 34, 35. 

cara, Catocala, 1, 90. 

Carabid beetle, i, 128, 144, 145. 

Carabidae, i, 69; iii, 99, 146; iv, 81, 82; v, 303; 

viii, 238; x, 491, 493, 496. 

Caradrina fidicularia, vii, 375. 
miranda, x, 482. 
rmoultifera, x, 482. 

carbonarium, Monomorium, x, 366. 

cardinalis, Vedalia, vi, 105; vii, 360, 382. 

cardui, Cynthia [Pyrameis], i, 320. 

Pyrameis, ili, 91; vli, 228. 
carice, Lecanium [Pulvinaria innumerabilis], 
i, 301; vl, 142. 
carinata, Microgaster 
gelechize], ii, 39. 

carneola, Erastria, ix, 456. 

carnifex, Cimex [Cosmopepla], ii, 144, 
Cosmopepla, ii, 144-147; ix, 458. 
Eysarcoris [Cosmopepla], ii, 144. 
Pentatoma [ = prec. |, ii, 145. 

carinata, Sirthenea, iv, 113. 

Carnivorous butterfly, iv, 179. 
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Carolina, Dissosteira, x, 443. 
Mantis, iv, 158-162, 193; vii, 357; vili, 300. 
Sphinx [Protoparce], i, 322; viii, 242. 
Carolinensis, Tyrranus, ii, 8. 
Carolinus, Telephorus, viii, 173. 
carotze, Aphis, iii, 123. 
Carpet-beetle, 
detailed account of two species, ix, 299-306. 
general account (abstract),vii, 272. 
habits, ii, 46-47; v, 267-268; ix, 303-304. 
increased destructiveness in America, i, 9. 
introduction, vi, 175; vii, 335. 
lady-bird mistaken for, iv, 195, 196; vi, 117, 
118; ix, 306. 
occurring on flowers, iv, 141. 
reference, ii, 232; iv, 131, 133, 179; v, 325; 
vi, 120; vii, 378, 374, 377; x, 498. 
remedies, i, 64; ii, 47-48; vii, 364; ix, 304-306. 
Carpet-bug, i, 59, 78, 227; vili, 292, 295; ix, 302, 
303. 
Carpet-fiy, ii, 44. 
Carpet-moth, i, 64; iv, 140. 
carpini, Psylia, ix, 404, 411. 
Carpocapsa apple-worm, i, 219. 
Carpocapsa Dehaisiana [saltitans], iv, 151, 152. 
Deshaisiana [= prec.], iv, 151; v, 315; viii, 
291. 
[Mellisopus] latiferreana, iv, 153. 
pomonella. 
attacking quinces, ii, 11; vi, 181. 
general account, ix, 338-342. 
Mermis parasitic on, iv, 127; viii, 290. 
reference, i, 8, 219, 329; if, 120, 122, 123, 
229; iii, 144; iv, 152, 206; vi, 154; vii, 
310; viii, 245, 297; ix, 296, 422; x, 391, 
483, 498. 
remedies, i, 35, 58. 
soldier-beetle feeding on, iv, 85; v, 


316. 
Telephorus larvee feeding on, viii, 

174. 
saltitans, iv, 151-154; v, 315; vi, 187; vii, 310; 

viii, 292. 


Carpophilus pallipennis, ix, 462. 

Carrion-beetle, i, 69. 

Carrot-fly, i, 46, 49. 

cary, Halisidota, i, 328; vi, 187; vii, 355; viii, 
296; ix, 455. 

Lachnus, v, £04. 

Microcentrus, ix, 392, 410. 

Schizoneura, iii, 125. 

Uroxiphus [Microcentrus], ix, 392. 
caryatrypes, Balaninus, vii, 383; x, £01, 517. 
Carynota, i, 300. 

[Vanduzea] arquata, ix, 338, 410. 

marmorata, ix, 410. 

mera, ix, 388, 410. 
caryosus, Sphenophorus, i, 261. 
Case-bearers, i, 164, 167; vii, 347; viii, 217. 
Case-worm, ix, 374. 
cassie, Silvanus, ix, 308, 462. 
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Cassida aurichalcea [Coptocycla bicolor], vi, 
125; vii, 376, 377. 
bivittata, vi, 127. 
[Coptocycla] clavata, vi, 126. 
nigripes, vi, 127; vii, 263, 383. 
Cassididee, i, 243, 306. 
castanece, Atymmna, ix, 410. 
Callipterus [Atymna], ix, 463. 
Smilia [Atymna], ix, 389. 
castaneum [ferrugineum], Tribollum, ii, 136. 
cataphracta, Dorthesia, i, 286. 
Gortyna, i, 115; x, 373-376, 509. 
catenaria, Zerene, iv, 139, 206; viii, 287, 299; 
ix, 450. 
Caterpillar-hunter, i, 128; x, 492. 
Catocala, i, 71, 113, 841; wi, 184; viii, 292; 
ix, 455, $59. 
cara, i, 90. 
concumbens, 1, 20. 
grynea, i, 328. 
nubilis, x, 482. 
parta, ix, 456. 
piatrix, i, 90. 
poly gama, viii, 292. 
pretiosa, vii, 375; viii, 2$2. 
ubijuga, v, 282. 
Catodaulis, vii, 371. 
Catolaccus sp., x, 381, 485. 
Cattle-tick, vi, 156-158; ix, 458. 
Cauliflower: insects injurious to, 
Anthomyia brassice, i, 185; v, 158, 265; ix, 
451. 
Phorbia floccosa, i, 207. 
Pieris rapee, ix, 442. 
Thrips sp., ix, 464. 
c-aureum, Grapta, ix, 446; x, 508. 
Cebrio bicolor, iii, 100-101; vii, 371. 
gigas, iii, 101. 
Cebriovin e, iii, 101. 
Cecidomyia, i, 138, 297, 322; iii, 86, 97; vii, 308; 
ix, 440. 
balsamicola, iv, 60-63; vii, 307; ix, 440. 
betulee, iii, 86, 141; iv, 27, 205, £06. 
[Diplosis] caliptera, i, 297. 
[Diplosis] cerealis, i, 311. 
crateegi, of Europe, vii, 308, 364. 
cucumeris, v, 306; viii, 212. 
destructor, i, 58, 321; iv, 27, 29; v, 263, 325; 
vii, 368. 
[Diplosis] graminis, i, 321. 
{Diplosis] inimica, i, 321. 
leguminicola, abundance, v, 262-763. 
change of name, vii, 376, 377. 
damages by, iv, 12; viii, 263. 
parasites of, fi, 2. 
reference, iv, 65; vi, 173, 178, 184; vii, 
378. : 
remedies, i, 54. 
Thrips destroying eggs of, ii, 31; viii, 
255. 
nigra [Diplosis pyrivora], viii,J106, 140. 
pyricola [Diplosis pyrivora], vili, 140. 
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Cecidomyia, salicis [rigida, auth. O.8.], i, 297. 
salicis-batatus, ii, 231. 
tergata, i, 297. 

[Diplosis] thoracica, i, 297. 

trifolia [leguminicola], vi, 184; vii, 376, 377. 

[Diplosie] tritici, 1, 297, 305, 306, 311, 321. 

tubicolea, iv, 175. ’ 

Cecidomyidee, ii, 125; iv, 60, 62, 63; viii, 140; x, 

386-387, 389. 

Cecropia, Attacus, x, 481. 

Cecropia caterpillar, viii, 287. 

Cecropia Emperor moth, i, 328. 

Cecropia, Piatysamia [Attacus], ix, 455. 

Cecropia, Samia [Attacus], i, 72, 328; il, 77. 

Cedar: insects injurious to, 

Hylesinus opaculus, iv, 144, 

Thyridopteryx ephemerzeformig, iv, 21. 
celastri, Dorthesia (egg-cluster of Enchenopa), 

i, 285. 

Celery-fly, i, 49. 

Celery-leaf miner, i, 52. 

Celeus, Sphinx [Protoparce], ix, 461. 

celtidis-mamma, Pachypsylla, iii, 141. 

cellaris, Drosophila, i, 220. 

Cenopis Pettittana, x, 433. 
reticulatana, x, 483. 

centaurez, Pyrgus, i, 336. 

Centerensis, Cossus, ii, 216; iii, 140; vii, 373; 

viii, 294. 
Centipede, i, 322; iv, 128; vi, 175; vii, 324. 
ceparum, Anthomyia |Phorbia], i, 8, 46, 171, 
172, 180, 296, 322. 
Phorbia, i, 169, 172-181, 204; ii, 28; iii, 85; 
iv, 12; v, 319; x, 4&6. 

Scatophaga [Phorbia], i, 173. 
cepetorum, Phorbia, i, 180. 

Cephalomyia [G#strus], ovis, i, 299. 

Cephidee, viii, 167. 

Cephus pygmzus, iii, 88, 147; vii, 334; viii, 167; 

x, 515. 
Cerambycid beetle, from Central America, 
v, 325. 

Cerambycide, general habits, iv, 22, 94. 
number of larvee described, iv, 182. 
sense-orgaus of, i, 69. 
species treated of, iii, 103-105; iv, 22-23, 

94-96; v, 231-233; viil, 203-205. 

synopsis of (references to), iv, 175. 
Ceramica exusta [Mamestra picta], v, 206, 207. 

picta, [= prec.] ix, 455. 
cerasi, Aphis [Myzur], i, 13; v, 253, 254; ix, 405, 

411, 412. 

Cremastogaster, x, 365-366, 491. 

Eriocampa, vii, 852; ix, 335, 336, 440; x, 498. 

Myzu3, see Myzus cerasi. 

Selandria [Eriosoma], i, 42, 60; ix, 335. 
cerasicolens, Aphis, ix, 405, 411, 412. 
cerasifolize, Aphis, ix, 411. 
cerasivorana, Caccecia, x, 483. 

Cerasphorus balteatus [Chion cinctus], i, 330; 

iv, 95. 

Ceratocampides, v, 199. 
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Ceratomia Amyntor, viii, 296; x, 481, 508, 509. 
quadricornis [= prec.], x, 507, 508. 

Ceratopogon, v, 280; vii, 384. 

Cercopide, i, 285, 300; iv, 120; v, 242; viii, 152, 

153. 

Cercopis lineata [Ptyelus lineatus], iv, 120. 
obtusa [Ciastoptera], v, 242. 

cerealella, Alucita [Sitotroga], ii, 102, 107. 
Anacampsis [Sitotrogs], i, 299; ii, 102. 
Butalis [Sitotroga], i, 316; ii, 102. 
Gelechia [Sitotroga], ii, 102. 

Sitotroga, i, 316; ii, 102-110; iv, 17; vi, 187, 
190; ix, 308; x, 377-386, 485, 492, 510. 
cerealis, Aphis [Siphonophora granaria], iii, 

112; v, 246, 251. 
Cecidomyia [Diplosis], i, 311. 
cerealium, Thrips, i, 303. 
Ceresa bubalus, 1, 284, 315, 318, 331; iv, 146-7, 
208; vii, 360; viii, 294; ix, 390. 
diceros, ix, 390. 
taurina, i, 331. 

Ceria abbreviata, vii, 229. 

cerintha, Chamyrig, ix, 456. 

cerisyi, Smerinthus, ix, 451. 

Cermatia araneoides, iv, 133. 

coleoptrata [forceps], iv, 128, 130. 
Floridana [forceps], iv, 128, 130. 
forceps, classificaticn, iv, 128-129. 
detailed account, iv, 128-134; vii, 324- 
327. 
distribution, iv, 130-131; vii, 325, 326. 
food, iv, 132-133; v, 295-296; vii, 325- 
326. 
habits, iv, 131-133. 
life-history, iv, 134. 
poisonous, iv, 133-134; vii, 327. 
reference, iii, 142; iv, 2C8; vi, 175, 190; 
viii, 282; ix, 440. 
Linceci, iv, 131. 
Ceroplastes, viii, 281. 
Cerostoma brassicella 
arum], i, 322. 

Cerura aquilonaris, vii, 375. 
borealis, i, 137; vii, 375; ix, 456. 
candida, vii, 375. 
occidentalis, i, 137; vii, 375. 

cervicola, Stomxys, v, 222, 308. 

Ceto, Melittia, ii, 57. 

Cetonia aurata, i, 237. 
barbata [Euphoria Inda], i, 232. 
Inda [Euphoria], i, 232; viii, 295. 
Marylandica [ = prec.], i, 232. 

Cetoniade, i, 234. 

Ceutorhy nchus assimilis, i, 195. 


[Plutella crucifer- 


Cherocampa pampinatrix [Ampelophaga 
Myron], v, 174. 
Cheetochilus contubernalellus [Ypsolophus 


pometellus], i, 300. 
[Ypsolophus] pometellus, i, 300. 
Chaitophorus aceris, ix, 411, 412. 
populi, ix, 411, 412. 
populifoliz, ix, 411, 412. 
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Chalcide, beneficial habits of, vili, 275. 
infesting barley joints, i, 307; iv, 27-35. 
parasitic on asparagus beetle, i, 241. 
parasitic on Angoumois moth, fi, 110. 
parasitic on white-marked tussock moth, 

ii, 79. 
reference, i, 156, 160; ii, 219. 
secondary parasitism of, i, 146. 
species treated, x, 369. 
studies in, iv, 10, 1€8, 172. 

chalcidiphagus, Semiotellus, iv, 33. 

Chalcids, number from a single larva, i, 146. 
parasitic on apple-leaf Bucculatrix, i. 159 

161. 
parasitic on apple-tree case-bearer, i, 165- 
166. 
parasitic on bag-worm, i, 86. 
parasitic on balsam Cecidomyia, vii, 307. 
parasitic on birch Cecidomyia, iv, 27. 
parasitic on eggs of squash-bug, iii, 110- 
111. 
parasitic on peach-twig moth, i, 156. 
parasitic on Phora gp., x, 405. 
parasitic on Scolytus rugulosus, iv, 105. 
parasitic on Sitotroga cerealeila, x, 381. 
parasitic on vagabond Crambus, i, 146. 
secondary parasitism of, viii, 187; x, 369. 
transportation to new localities, i, 61. 
Chalcis ovata [fulvipes], i, 86. 
chalybea, Graptodera [Haltica], i, 59, 244, 317; 
ili, 85. 
Haltica, i, 307, 317; iv, 96; vi, 188, 189; vii, 
332, 353, 361; viii, 187. 
chalybirostris [vulgivagellus], Crambus, i, 127. 
chamenerii, Deilephila, v, 175; x, F038. 
Champyris cerintha, ix, 456. 
? Chariclea exprimens [Pyrrhia umbra], ix, 
456. 
Charitonia, Heliconia, i, 70. 
Chauliodes pectinicornis, viii, 107, 155-159, 300; 
x, 497. 
rastricornis, viii, 107, 156, 157, 158, 159. 
serricornis, viii, 159. 
Chauliognathus Americanusg, iv, 86. 
Hentzii [marginatus], iv, 84. 
marginatus, ili, 153; iv, 84-88; v, 316. 
Pennsylvanicus, iv, 84, &6, 87; v, 316; ix, 
244, 463; x, 498. 
Cheese mite, iii, 129, 130, 151; iv, 200; v, 20. ; 
Chelymorpha Argus, iv, 14, 201, 207; vi, 188; 
x, 516, 517. 
Chermes abietis, of Europe, ii, 185. 
abieticolens, ii, 185. 
atratus, of Europe, ii, 185. 
corticalis, of Europe, ii, 184. 
laricifoliz, ii, 184; viii, 299. 
laricis, of Eurgpe, i, 46; ii, 183, 185, 187. 
pini, of Europe, ii, 184. 
pinifolicz [pinicorticis], ii, 184. 
pinicorticis, ii, 180-187; iv, 147; ix, 454. 
strobilobius, of Europe, ii, 185. 
Chernes Sanborni, iii, 142; vi, 190. 
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 Oherry aphis, iii, 151; v, 253-257; viii, 125; x, 


498. 
Cherry: insects injurious to, 
Amphicerus bicaudatus, ii, 126. 
Aphis cerasicolens, ix, 405. 
Aspidiotus nerii, v, 279; viii, 215. 
Caccecia argyrospila, vii, 256. 
Carpocapsa pomonella, ix, 340. 
Chrysobothris femorata, vi, 155. 
Corimelena pulicaria, viii, 213. 
Cremastog ister cerasi, x, 365-366. 
Dynastes Tityus, v, 230. 
Eriocampa adumbrata, v, 323. 
cerasi, vii, 352; ix, 335. 
Halisidota caryze, vi, 187; vii, 355. 
Hyphantria textor [cunea], i, 306. 
Lachnosterna fusca, i, 317. 
Macrodactylus subspinosus, i, 229, 230; ii, 
225; iv, 142; v, 154, 320; ix, 420. 
Myzus cerasi, i, 13; iii, 151; v, 254; viii, 125; 
ix, 293, 845-346, 369, 405, 463. 
Orgyia leucostigma, if, 77. 
Phobetron pithecium, ii, 227; v, 186, 187. 
Scolytus rugulosus, iv, 105, 106, 186; v, 319; 
vii, 383. 
Thyridopteryx ephemerzformis, i, 84. 
Tmetocera ocellana, vii, 306. 
Cherry-tree ant, x, 365-366. 
aphids, i, 13. 
aphis, ix, 293, 345, 346, 369, 405, 440; x, 366. 
slug, i, 60; vii, 352; ix, 335-336; x, 498. 
_ chersis, Sphinx, vii, 381. 
_ Chestnut caterpillar, v, 308. 
h Chestnut: insects injurious to, 
Balaninus caryatrypes, vii, 383; x, 501. 
Callipterus castaneee, x, 463. 
Cicada septendecim, ii, 176. 
¢ Corythuca polygrapha, iv, 109. 
___ Elaphidion villosum, ix, 358, 359. 
Halisidota tessellaris, v, 308. 


f Phobetron pithecium, ii, 227; v, 187, 307. 


Smilia castanee, ix, 389. 
Smilia inornata, ix, 388. 
Telamona recliva, ix, 391. 
Chestnut weevil, x, 501, 517. 
Chestnut-worm, x, 501. 
Chicken louse, v, 290. 
_Chilocorus bivulnerus, ii, 186, v, 267, 300; x, 
501. 
cacti, v, 300. 
Chilognatha, x, 445-449. 
Chilopoda, iv, 128, 132; vii, 324. 
Chimarocephaia [Chortophaga] viridifasciata, 
ii, 4, 187-198, 223; ix, 330, 439; x, 443. 
Chinch-bug, description of, ii, 150-151. 
detailed account, ii, 148-164. 
dimorphic form, ii, 155-156. 
discovery in N. Y., ii, 4. 
distribution, ii, 164. 
estimated loss by, i, 7; ii, 157. 
history, ii, 151-152. 
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Chinch-bug, injuries, il, 156-157; vii, 331-332. 


life-history, ii, 153-154. 

Megilia maculata preying upon, iv, 83. 

operations in N. Y., ii, 157-160. 

reference, i, 17, 195, 297, 302, 308, 316; ii, 
1€6, 282, 233; iv, 7, 163; v, 317; viii, 265; 
ix, 312; x, 436, 443. 

remedies, i, 58; if, 160-163. 

Chinco, Chintz, Chink-bug, ii, 152. 

Chinensis, Bruchug, vii, 282; x, 382. 

Chion cinctus, i, 330; iv, 95. 

garganicus [cinetus], i, 330. 
Chionagspis furfurusg, i, 331; iv, 208; v, 300, 326; 
viii, 293, 299; ix, 440-441, 464; x, 518. 
pinifoliz, ii, 180, 184; v, 266; vii, 366, 384; 
ix; B7%s, 3 518. 
salicis, ix, 411. 

Chionea valga, ii, 236. 

chionosema, Penthina, x, 483. 

Chironomus nivoriundus, i, 13, 298; ii, 242. 

Chiropachys colon, iv, 105. 

Chloe [Beetis] pygmea, iv, 123. 

chlorophaca, Mantis, iv, 162. 

chloris, Parasa, i, 328; v, 186; ix, 443. 

Chloropisca copioga, iv, 70. 

grata, iv, 71. 
prolifica, breeding place, iv, 68-69; vii, 238- 
240. 
detailed account, iv, 67-72; vii, 234-241. 
distribution, vii, 235; ix, 313. 
general features of, vii, 240-241. 
habits, vii, 236-238. 
hibernation of sexes, vii, 240. 
original description, iv, ‘0-71. 
reference, iv, 207; vi, 118; vii, 359, 382; 
viii, 297; ix, 440. 
remarkable assemblage, iv, 67-68, 69.-70, 
72; vi, 118, vii; 216, 234-235, 241, 358. 
trivialis, iv, 71. 

Chlorops, assemblage of, iv, 67, 72; ix, 313. 
larvee in stems and rootsof grass, iv, (9. 
reference, i, 223, 224, 344; iv, 70; viii, 

167, 300. 
species in grain-fields, i, 225, 226. 
antennalis [sapromyza vulgaris], i, 225. 
leeta, of Europe, iv, 72. 
lineata, of Europe, i, 226; iv, 72. 
nasuta, of Europe, iv, 72. 
proxima, i, 226. 
[Oscinis] pumilionis, i, 226. 
[Sapromyza] vulgaris, i, 225. 
Chlorotettix tergatus, ix, 410. 
unicolor, ix, 410. 
Choerocampa pampinatrix 
Myron], v, 174. 
Choisya ternata, ix, 461. 
Chortophaga infuscata [var. of viridifasciata], 
ix, 332, 834. 
viridifasciata, ix, 298, 330-334, 439, 464; x, 
498. 
Chortophila, i, 171, 1€0, 181, 184. 
avgustifruns [Phorbia cilic: ura], i, 181-184. 


[Ampelophaga 
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Chortophila, [Pegomyia] bet«, 1, 207, 208. 
[Pegomyia] betarum, i, 208; iii, 85; v, 322. 
[Phorbia] cilicrura i, 181. 
conformis, i, 209. 

[Phorbia] floccosa, i, 207, 208; ii, 225. 
chrysanthemi, Aphis, ii, 20, 21. 

Phytomyza, vii, 242-246; ix, 421; x, 510. 
Chrysanthemum-fly, vii, 242-246; x, 510. 
Chrysidide, iv, 172. 

Chrysobothris femorata, food-plants, vi, 155. 
occurrence in small limbs, vi, 154; vii, 379. 
reference, i, 330; x, 488. 
remedies, i, 58, 64, 303; ii, 25, 27. 

Chrysochus auratus, iv, 142. 

Chrysomela [Crepidodera] rufipes, iv, ‘01. 
trimacula‘a [clivicollis|, vii, 269. 

Chrysomelid fi-a-beetle, ix, 297. 

Chrysomeli¢, characters of (abstract), iv, 196. 
members of, treated, 

alder flea-beetle, iv, 96-101. 

asparagus beetle, i, 239-248; vi, 179; 
viii, 250-253. 

broad-striped flea-beetle, iv, 155-156. 

elm-leaf beetle, iv, 143-145; v, 234-242. 

plantain-leaf miner, x, 414-416. 

red-footed flza-beetle, iv, 101-103. 

striped cucumber-beetle, x, 413-414. 

three lined Jeaf-beetle, ii, 132-136; x, 491. 

tortoise-beetles, vi, 125-127. 

Trirhabda Canadensis, iv, 142-143. 
mention, iv, 181; v, 271. 
Chrysopa, i, 177; ii, 186; x, 429. 

Chrysops larve, v, 244. 

Chrysopila thoracica, ix, 462. 

Chrysophanus Americanus 

ii, 108; v, 285. 

hypoph’eas, iv, 137. 
Chrysops niger, ix, 4f2. 
Chrysotheme [Phil dice], Colias, i, 301. 
Cicada, i, €9, 287, 310; ii, 35; iv, 165; v, 276; 

vi, 158; ix, 319, 385. 

canicularis, ii, 179; ix, 385. 

lineata [Ptyelus lineatus] , iv, 120. 

pruinosa [tibicen], ix, 3&5. 

rimosa, ix, 385. 

Cicada septendecim, broods in N. Y., ii, 

170-172; vii, 218, 297-301, 361-£62; x, 421. 

broods in U.S., ii, 169-170; iv, 175. 

chambers of, x, 423. 

contributions of, x, 518, 519. 

destroyed by fungus, ii, 178-179. 

experiments with 13-year brood, v, 276-278. 

general account, ii, 167-179; vii, 296-201; 

x, 420-125. 

injuries to vegetation, ii, 176-177. 

life-history, ii, 173-175. 

music of, ii, 175. 

natural enemies, ii, 177-178. 

preventives, ii, 178. 

reference, i, 331; iv, £02; v, 822; ix, 385, 

440; x, 500. 

studies of, iv, 175. 


[hy pophleas] , 
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Cicada septeniecim, 13-year brood; ii, 169; v, 
276-278; x, 421. 
trees attacked, ii, 176: iv, 20, 25. 

Cicada septendecim var. Cassinii, x, 424. 
septendecim var. tredecim, x, 424, 518. 
[Philzenus] spumaria, i, 285; v, 245. 
tibicen, i, 331; iv, 196, 202; vi, 189; vii, 383; 

ix, 410; ; x, 517, 518, 519. 
tredecim, i, 331, ii, 169; iv, 175; x, 500. 

Cicadidz, i, 300; ii, 213; ix, 385; x, 420-425. 

cicadina, Massospora, ii, 171, 178-179. 

Cicadula [Eutettix] exitiosa, v, 174. 

Cicindela generosa, ix, 462. 
6-guttata, ix, 462. 
repanda, vii, 219; x, 377. 

Cicindelidz, iv, 182. 

Cidaria, i, 72. 

Cidaria Packardata [? Pterophora populata 

var.], vii, 375. 

ciliata, Corythuca, iv, 107-109, 208. 
Tingis [Corythuca], iv, 107. 

cilicrura, Chortophila [Phorbia], i, 181. 
[floricola Meig.|, Homalomyia, i, 184. 
Phorbia, i, 180, 181-184; iv, 183; x, 516 

Cimbex Americana, i, 138; viii, 300. 

cimbiciformis [posticata], Maliota, i, 211. 

Cimex [Cosmopeplaj carnifex, ii, 144. 
[Prionidus] cristatus, vi, 138 
juniperinus [Pentatoma juniperina], x, 431. 
lectularius [ Acanthia lectularia], ii, 17, 152; 

ix, 458. 
rubrocinctus [Largus succinctus], ii, 164. 
{Largus] succinctus, ii, 164. 

cinctaria [strigitaria], Phigalia, i, 329. 

cincticollis, Clastoptera, ix, 294. 

cinctus, Chion, i, 330; iv, 95. 

Emphytus, x, 499. 
Harpactor [Milyas], iii, <0S. 
Largus, ii, 165. 

Milyas, i, 331. 

Cinderella [var. of minuta], Teras, i, 329. 

cinerea, Boletophila, x, 392. 

Epicauta, i, 33, 57; iv, 201, 208; vi, 134, 136, 

182; viii, 294. 

Meloe [Epicauta], vi, 134. 

(chersis], Sphinx, x, 508. | 

[antennatal, Xylina, i, 137. 5 
cingulata, Sphinx [Protoparce], x, 5€7. 
cingulatus, Leistotrophus [Listotrophus of 

authors], i, 187. ; 
Oncideres, i, 331; ii, 87. j 
4 


136. 

cinnamopterus, Camaronotus [Pilophorus], ii, 
186. 
Staphylinus, {, 188. 

Cionus scrophulariz, i, 248, 
Circotettix verruculosa, x, 443. j 
Circular bark-louse, i, 331. 4 
circularis, Aspidiotus [Diaspis ostrezeformis], 

i, 331. } 
circumcinctus, Perillus, ii, 146. 


cinnamoneum ([ferrugineum], Tribolium, . 


ilus flavicinctus, i, 159, 160. 

fulvipes [is fuscipes!, ix, 462. 

tela obscura [Hymenorus obscurus], vi, 
129. 

v sericea, vi, 130 

Cistelidze, ii, 226; vi, 129. 

_Citheronia regalis, v, 324. 

us [Myndus] impunctatus, ix, 386. 

pini, ix, 385. 

-__ [Oliarus] quinquelineatus, ix, 336. 

____ stigmatus, ix, 385. 

-Cladius isomera, vii, 224. 

_ pectinicornis, x, 499. 
viminalis, vii, 223, 224. 

landestina, Agrotis, i, 328; v, 282, 317; vi, 175; 

_ viii, 199, 235; x, 482. 

-elarescens, Acronycta, i, 328. 

astoptera, iv, 120. 

achatina [obtusa], ix, 393. 

atra, ix, 394. 

cincticollis sub-sp., ix, 394. 

flavicollis sub-sp., ix, 394. 

- maculicollis sub sp., ix, 394. 

nigricollis sub-sp., ix, 395. 

obtusa, v, 242-246; viii, 152-153, 299; ix, 393; 
x, 497. 

pini, viii, 107, 153-155, 299; ix, 893-394, 410; 
x, 497. 

Proteus, i, 285; v, 245; ix, 324. 

testacea, i, 285; ix, 393. 


Coptocycla, i, 35, 57; v, 322; vi, 126, 127; 
vii, 382; ix, 454. 
Deloyala [=—prec.], ix, 454. 
Clear-winged wheat-fly, i, 297. 
‘Cleora pulchraria {semiclusaria], iv, 20, 21; 
ix, 450. 
‘Cleride, iv, 142. 
Clerus anilis, iv, 142. 
 formicarius, x, 500. 
Climbing ant-lion, vii, 319; ix, 440. 
! cut-worm, i, 58, 328; v, 210. 
Clisiocampa, i, 328. 
| Americana, depredating on apple-trees, i, 
328; iii, 85; v, 152; vi, 106; vii, 215. 
destroying eggs of, i, 56. 
hermaphrodite of, vii, 220. 
reference, i, 85; ii, 8&3; iii, 92, 147; v, 
324; vi, 165, 181; vii, 331, 359; viii, 122, 
ix, 293, 456, 461; x, 481, 495 
remedies, v, 204; ix, 441. 
_constricta, viii, 296. 
sylvatica, abundance in Washington Co., 
N. Y., vi, 106, 166; vii, 331. 
feeding on apple-trees, iii, 91-93, 147. 
muscardine destroying, iv, 178. 
reference, i, 328; ii, 83; x, 495. 
remedies, iii, 93. 
Semiotellus  clisiocampze 
on, vi, 186. 
lisiocampee, Semiotellus, vi, 186. 


parasitic 


at 
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clitellarius, Bythoscopus [Thamnotettix], ix, 
398, 410. 
Thamnotettix, ix, 398, 410. 
clivicollis, Doryphora, vii, 369. 
Cloaked Chrysomela, i, 331. 
Close-wings, i, 140. 
Clothes-moth, i, 64; iv, 131, 183, 140, 147. 
Clothilla picea [Lepinotus piceus], ii, 201. 
pulsatoria, i, 162, 316; ii, 201, 202; v, 323. 
Clover-hay worm, x, 487. 
Clover: insects etc. injurious to, 
Agrotis fennica, viii, 236. , 
Agrotis saucia, v, 205. 
Blissus leucopterus, ii, 4, 159; vii, 331. 
Bryobia pratensis, vi, 161; vii, 321-324. 
Cecidomyialeguminicola, i, 54; ii, 2; iv, 12; 
vi, 173, 178, 184; vii, 378; viii, 255, 256, 263. 
Cecidomyia trifolii, vi, 184; vii, 374. 
Grapholitha interstinctana, x, 496. 
Heliothis armiger, i, 119. 
Hyiastes trifolii, i, 54; vii, 378. 
Languria Mozardi, vi, 1384. 
Nephelodes violans, i, 103. 
Oscinis trifolii, vi, 184. 
Phytonomus meles, var. trifolii, i, 248. 
Phytonomus nigrirostris, i, 248. 
Phytonomus punctatus, i, 247-251; ii, 14; v, 
272, 312; vi, 182; x, 488. 
Plusia brassice, ii, 91. 
Peecilocapsus lineatus, i, 277. 
Pyralis costalis, x, 487. 
Thrips tritici, i, 303. 
Clover-insects, reference to publication on, 
v, 316. 
Clover-leaf midge, vi, 184. 
Clover-leaf weevil, i, 247-253; iv, 200; v, 272; vii, 
315; x, 488. 
Clover-mite, vii, 321-324; ix, 440; x, 450. 
Clover-root borer, i, 8, 54, 247; vi, 178, 184; vii, 
335. 
Clover-seed caterpillar, x, 496. 
Clover-seed fly, vii, 374, 376. 
Clover-seea midge, abundance of, v, 262-263. 
reference, ii, 125; iv, 65, 200; vi, 178, 184; 
viii, 263. 
remedies, i, 54; iv, 12. 
Thrips destroying eggs of, ii, 31; viii, 
255. 
Clubbed tortoise beetle, v, 322; vi, 126-127. 
Club-root, x, 486. 
Cluster-fly, ii, 117; ix, 309-314, 439; x, 498, 516. 
Clytus agrestis [Xylotrechus colonus], iv, 93. 
campestris [= prec. ], iv, 93. 
[Xylotrechus] colonus, iv, 93-96, 194. 
[Cyllene] pictus i, 297 
[Cyllene] robinia, i, 317. 
{Plagionotus] speciosus, i, 297. 
c-nigrum, Agrotis, i, 8; x, 482. ; 
coactus, Eristalis [Mallota posticata], i, 211. 
Coccide, Encyrtinz parasitic upon, i, 160, 
Fitch species of, ix, 409, 413, 
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Coccidee, parasites of, studies upon. i, 18. 
prolificacy, iv, 187. 
reference, i, 284, 300; ii, 140, 230; 
vii, 370; viii, 254; ix, 381, 411, 447. 
species treated of, iv, 114-120; vi, 141-147. 
studies of, i, 18; iv, 168. 
cocciformis, Parmula [Microdon globosus], ii, 
4165; > 
coccinea, Diedrocephala, ix, 410. 
Empoa [Typhlocyba], ix, 403, 410. 
Typhlocyba, ix, 410. 
Coccinella bimaculata [Adalia bipunctata], 
vii, 375. 
[Adalia] bipunctata, vi, 117. 
[Epilachva] borealis, i, 322. 
5-notata [transversoguttata], i, 318. 
[Megilla] maculata, iv, 80. 
9-notata, vii, 382. 
sanguinea, vii, 382; viii, 300. 
iMegilla] 10-maculata, iv, 80. 
Coccinellidz, colonizing of, for plant-lice, i, 61. 
herbivorous habits of some species. ii, 233- 
234; iv, 81-83; vii, 217, 310-311. 
preying on pine-bark Chermes, ii, 186. 
preying on plant-lice, v, 254; vi, 118; viii, 
275; x, 429, , oe 
preying on scale-insects, vii, 241. 
species treated of, iv, 80-84; vi, 117-119. 
coccineus, Adelges [Chermes], ii, 184. 
Coccotorus scutellaris, iv, 17. 
Coccus, ii, 140, 183; ix, 447. 
aceris [Pulvinaria innumerabilis], vi, 147. 
arborum-linearis [Mytilaspis pomorum], ix, 
409, 413. 
¢ hesperidium [= prec.], vii 370. 
[Pulvinaria] innumerabilis, i, 301; vi, 142. 
(Pulvinaria] maclure, i, 301. 
[Kermes] pinicorticis, ii, 180, 184; ix, 454. 
pyrus-malus [Mytilaspis pomorum], iv, 114 
[Lecanium] salicis Fitch, ix, 409, 411, 413. 
[Lecanium] tilize, ix, 409, 413. 
Coccygus Americanus, ii, 82. 
erythropthalmus, ii, 82. 
Cochlidiz, v, 184, 185, 188. 
Cochliopode, ix, 443. 
Cochrani, Agrotis, i, 58, 828; v, 210. 
Cochran’s cut-worm, i, 328. 
Cockchafer, i, 305. 
Cockroach, i, 62, 65, 79, 343; iv, 126, 159. 
Cockroach-killer, vii, 325. 
Cocles, Apatura, v, 317. 
Cockscomb elm gall, iii, 126; iv, 198, 204, 208; 
v, 303, 326; vii, 370. 
Codling-moth, attacking quinces, ii, 11. 
habits in detail, ix, 338-342. 
Mermis parasitic on, iv, 127. 
Paris green and Bordeaux mixture for, ix, 
435. 
reference, i, 8, 11, 329; ii, 14, 120, 128, 125, 
229; iii, 144; iv, 103, 152, 185; v, 300, 305, 
321; vi, 154; vii, 307, 310, 343; viii, 274; ix, 
296; x, 391, 498. 


iii, 144; 
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Codling-moth, remedies, i, 35, 60, 167. 
spraying experiments, ix, 417, 433. 
spraying for, x, 487, 488. 
Telephorus bilineatus feeding on the larva 
of, viii, 174. 
coelatus, Xyleborus, ii, 54-55. 
Coelidia olitoria [Jassus olitorius], ix, 398, 410. 
subbifasciata [female of prec. ], ix, 398, 410. 
Coelodasys [€chizura] unicornis, i, 137, 328; ix, 
455. 
Ceelopa frigida, iv, 174. 
Coenia, Junonia, vii, 381. 
cceruleus, Pelopzeugs, iii, 135, 140; iv, 205. 
Coffee-leaf miner, i, 161. 


cognataria, Amphidasys [Eubyia], ii, 97-101, — 


227; ix, 456. 
Colaspis brunnea, i, 321; vi, 183. 


Coleophora, i, 166; v, 324; vii, 347, 361; viii, 264, — 


297; ix, 374; x, 510, 516. 
anatipennelJa, of Europe, i, 163. 
Fletcherella, ix, 374; x, 510. 


malivorella, i, 163-167, 329; ii, 225; vi, 178; 


viii, 105, 123, 217, 281, 297. 
multipulvella [malivoreila], i, 163. 
Coleoptera, antennal furrows of, i, 69. 
chalcids parasitic on, i, 160. 
classification of, i, 78, 79; iv, 167, 190. 
contributions of, .iii, 141; iv, 207-208; v, 
325; vi, 188-189; vii, 382-383; viii, 298-299; 
ix, 462-463; x, 510-511, 516-517. 
description‘of,larval forms, i, 22. 
Glover’s work in, i, 19. 
Gordius parasitic on, iv, 126. 
injurious to apple-treer, list of, i, 330-331. 
injurious to hemlock, list of, iv, 20, 22-24. 
larve in U. S. Nat. Museum, ix, 354. 
Le Baron’s work in, i, 17. 
Le Conte’s work in, iv, 9-10. 
number of described species, iv, 164, 181. 
oviposition of, i, 74. . 
reference, x, 475. 
scarcity of, in 1893, x, 377. 
species treated of, i, 22.-263; ii, 46-55, 1:5- 
144; iv, 88-107, 155-156: v, 227-242, 263-273; 
vi, 117-136; vii, 246-296, 310-317; .viii, 173- 
177, 197-207, 302; ix, 299-309, 465-466; x, 
406-420. 


Coleopterous larvee, number of described spe- 


cies, iv, 180-181. 
Coleothrips trifasciata, i, 303. 
coleoptrata [forceps], Cermatia, iv, 128, 130. 
Colias Chrysotheme [Philodice], i, 301. 
Edusa [summer form of Eurytheme], i, 
301. 
Fhicomone [Philodice], i, 301. 


Philodice, i, 301; iv, 136; v, 285; vii, 316; x, 


507. 
nastes [= prec. ], i, 301. 
santes [Philodice], i, 301. 
collaris, Euchetes, ix, 455. 
Collembola, ii, 209. 
colon, Chiropachys, iv, 105. 
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eolonus, Callidium [Xylotrechus], iv, 93. 
 Clytus [Xylotrechus], iv, 93. 

Xylotrechus, iv, 93-96, 194. 

‘Colopha, iii, 151. 

compressa [Glyphina ulmicola], iii, 128. 
ulmicola [= prec.], i‘i, 127; v, 303; vii, 370. 
Colorado potato-beetle, abundance of, v, 153; 
ix, 297. 

reference, i, 43, 236, 244; ii, 112, 1383, 136, 147; 
iii, 185, 154; iv, 156; v, 300; vi, 132; viii, 
221, 274; ix, 422. 

remedies, i, 26, 32, 39, 44; ix, 297. 

species preying on, i, 145; ii ,3; iv, 161-162; 
v, 289-291; vi, 137, 190; ix, 457. 

spread of, i, 239, 267; iv, 191. 

_ Colorado potato-beetle mite, vii, 312, 345, 373. 
Columba, Tremex, see Tremex Columba. 
Columbia, Gryllotalpa, vi, 151. 

Samia [Attacus], i, 86. 

Comb-horned fish-fly, viii, 155-159, 300; x, 497. 
Comma butrerfly, viii, 187. 

- comma, Grapta, viii, 187; x, 507. 

form Dryas, Grapta, iv, 137. 

Common black cricket, viii, 179; x, 497. 

brown wasp, i, 330; iii, 135. 

house-fly, viii, 265, 275; ix, 310, 313, 375. 
communis, Helochara, ix, 396, 410. 

Melanotus, i, 63, 330; viii, 198, 199, 200. 
Panorpa, x, 465, 466, 477. 

3 complanatus, Julus [pars, Polydesmus ser- 
7 ratus], iii, 133. 

Polydesmus, iii, 133, 142, 153. 

- complicatum, Stereum, fungus on peach, ii, 7; 
vii, 374. . 
compressa, Colopha [Glyphina ulmicola], iii, 

» 128. 
comptus, Phytonomus, i, 248. 
_ Comrade palmer-worm, i, 329. 
Comyntas, Lyczena, iv, 137. 
-concava, Entilia [Publilia], ix, 387. 
*. Telamona, ix, 390. 
concavum, Platyphyllum [Cyrtophyllus conca- 
vus], iii, 135; v, 323. 
_ concavus, Cyrtophyllus, vi, 1&9. 
___ Lixus, i, 260; ix, 463; x, 511. 
conchiformis, Aspidiotus [Mytilaspis pomo- 
rum], i, 331; iv, 114; viii, 293. 
concinna, Gidemasia, see Gidemasia concinna. 
j Notodonta [Gidemasia], viii, 292; ix, 454. 
concolor, Pemphredon, viii, 163. 
concumbens, Catocala, i, 90. 
confertus, Polycaon, i, 330; ii, 131. 
conformis, Chortophila, i, 209. 
Musca [Chortophila], i, 269. 
confusa, Callimorpha, vii, 219. 
Morrisonia, x, 482. 
confusor, Monohammus, ii, 49-5!, 55; iv, 23, 
207; V, 325; vi,-1&8; ix, 463; x, 511, 517. 
_ eonfusus, Limonius, vi, 188; vii, 351, 361. 
congregatus, Apanteles, ii, 229; iv, 201, 202; 
v, 177, 307, 324; vii, 364; viii, 187; ix, 461; x, 
509, 515. 
_coniferarum, Eljlema,'ix, 449. 
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Conopid fly, v, 285. 
Conorhinus savguisugus, iv, 111; v, 316. 
Conotrachelus crateegi, ii, 11; iv, 15, 87, 208; 
v, 316; wi, 181; x, 419-420, 511. 
nenuphar, bred from black-knot, v, 280. 
damages by, ii, 13-14; iii, 85; ix, 297. 
detailed account, vii, 288-296. 
ovipositicn of, vii, 295-296. 
reference, i, 331; ii, 6, 11; iv, 201; ix, 
422, 440. 
remedies, i, 57; vi, 201; vii, 289-295. 
conquisitor, Pimpla, i, 85, 86; v, 310. 
constricta, Clisiocampa, viii, 296. 
contaminellus, Crambus, i, 150, 151. 
contrariana [nimbatana], Penthina, v, 213. 
contubernalellus, Chzetochilus [Ypsolophus 
pometellus], i, 300. 
[pometellus], Ypsolophus, i, 329. 
convergens, Hippodamia, iii, 153; v, 245-250, 
257; vii, 382. 
convexipennis, Cucullia, ix, 450, 455. 
convolutella, Dakruma, ii, 10. 
copalina, Orthaltica, v, 271. 
Copidosoma, i, 156. 
truncatellum, iii, 140. 
copiosa, Chloropisca, iv, 70. 
Coprini, ili, 102. 
Copris, vii, 254. 
anaglypticus, x, 516. 
coprophila, Sciara, x, 391-397. 
Coptocycla aurichalcea [bicolor], 
attacking sweet potato vines, ii, 223; vi, 
125-126; vii, 363, 376. 
reference, i, 306; vi, 127; vii, 377; viii, 298. 
remedies, i, 33, 57. 
Coptocycla clavata, i, 33, 57; v, 322; vi, 126, 
127; vii, 382; ix, 454. 
guttata [signifera], vi, 127; vii, 369. 
punctata [b’color], i, 306. 
Coquebertii, Otiocerus, i, 293; ix, 386. 
Cordiceps Ravenelii, viii, 298. 
Cordulegastrina, iv, 176. 
Cordylopeza nigrinodes, x, 483. 
Coreidz, x, 432-439. 
Corimelzeena pulicaria, v, 319; viii, 212-214, 
283; x, 497. 
Corisidee, ii, 31. 
Corn-bug, i, 233, 260, 310. 
eurculio, vi, 178. 
cut-worm, Vv, 312. 
grubs, ix, 353, 356. 
insects, iv, 80, 82. 
Corn: insects injurious to, 
Agriotes mancus, iv, 207. 
Agrotis clandestina, viii, 235. 
Anthomyia zee, i, 199. 
Blissus leucopterus, i, 7, 302; ii, 151, 154, 156. 
Calandra oryze, vii, 362, 383. 
Caloptenus [Welanoplus] spretus, i, 7. 
Chelymorpha Argus, iv, 201. 
Crambus sp., iv, 14, 206. 
Crambus zeéllus, iv, 14. 
Diabrotica 12-punctata, vii,/217. 
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Corn: insects injurious to — (Continucd). 
Empretia stimulea, vi, 187. 
Epicauta Pennsylvanica, vi, 136. 
Epicauta vittata, vi, 133. 


Euphoria Inda, i, 235; vi, 173; viii, 295; 
x, 503. 
Gortyna nitela, i, 112; ii, 226; v, 304, 324; 


vi, 168, 176; viii, 112, 191-.92. 
Gortyna sp., ix, 447. 
Hadena devastatrix, viii, 235. 
Heliothis armiger, ii, 2; vi, 185; vii, 216, £62. 
Julus czeruleocinctus, x, 446. 
Lathridius pulicarius, vi, 184. 
Macrodactylus subspinosus, i, 229, 317; iv, 
15, 199. 
Mamestra Arctica, ix, 447. 
Megilla maculata, ii, 233; iv, 80. 
Mesographa polita, vii, 233. 
Monomorium molestum, x, 366. 
Murgantia histrionica, i, 265. 
Nephelodes violans, i, 104. 
Sitotroga cerealella, ii, 106; x, 380. 
Sphenophorus sculptilis, i, 254, 260; ii, 16, 
52, 231; vii, 376. 
venatus [= prec. ], i, 305, 318. 
zece [= prec.], vi, 178. 
Systena blanda, iv, 155, 198; ix, 344. 
Corn saw-fly, iii, 88; vii, 334. 
Corn-worm, i, 8, 116-126; vi, 
363. 
cornicola [serrata], Hzematobia, v, 220, 223, 
310, 325. 
cornicola MS., Stomoxys, v, 220, 222, 
cornifdliz, Aphis, ix, 405, 412. 
cornuta, Corydalis, iv, 208; v, 326; vii, 254; viii. 
107, 156, 158, 159-162, 300; x, 4£0, 497, 
501, 512. 
Hemerobius [Corydalis], viii, 159. 
Raphidia [Corydalis]. viii, 159. 
corrusea, Ellychnia, ix, 463. 
corticalis, Chermes, of Europe, ii, 184. 
Corycia vestaliata, i, 329. 
Corydalis cornuta, iv, 208; v, 326; vii, 254; viii. 
107, 156, 158, 159-162, 300; x, 490, 497, 501, 512 
coryli, Telamona, ix, 391. 410, 
Corythuca arcuata, iv, 108. 
ciliata, iv, 107-109, 208. 
juglandis, iv, 108. 
polygrapha, iv, 109. 
Cosmopepla carnifex. ii, 144-147; ix, 458. 
Cossine, ii, 216; v, 311. 
Cossus Centerensis, ii, 216; 
viii, 294. 
crepera [robiniz], vii, 375. 
ligniperda, i, 83. 
plagiatus [robinize], vii, 375. 
querciperda, ii, 216; vii, 220, 375. 
reticulatus, vii, 375. 
robinize, ii, 216; ix, 426. 
undosus, vii, 375 
costalis, Pyralis, x, 483, 487. 
Cotalpa lanigera, vi, 183. 


168, 185; vii, 216, 


208, 310. 


iii, 140; vii, 373; 
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Cotton insects, i, 18, 40, 85. 
Cotton: insects injurious to, 
Aletia argillacea, i, 7, 35. 
Chauliognathus marginatus, iv, 84. 
Dysdercus suturellus, ii. 166; vi, 183. 
Euphoria Inda, i, 235. 
Heliothis armiger, i, 117. 
Systena blanda, iv, 155, 198, 20”. 
Systera frontalis, ix, 344 
Cotton-moth, i, 328. 
stainer, li, 166; vi, 183. 
Cottonwood-leaf beetle, x, 517. 
Cotton-worm, Carolina Mantis preying on, 
iv, 158, 161. 
estimated loss by, i, 7-8. 
parasites of, i, 85, 86. 
Pennsylvania soldier-beetle preying on, 
ix, 345. 
reference, i, 40, 58, 117, 226; x, 467. 
reference to work of U S Ent. 
on, iv, 177, 192. 
remedies, i, 37, 38; ivi, 37. 
sensitiveness to Paris green, i, 35 
Cotton-worm moth, i, 58, 117; ii, 220; iv, 206 
Cottony cushion scale, iv, 187; v, 326; wi, 104; 
vii, 340. 
Countercdorants for insect attack, i, 66-77. 
Cow-horn fly, detailed account, v, 220-227; vii, 
332-333 ; viii, 192-197. 
distribution, v, 226, 307; ix, 296, 442. 
identification of, v, 222-223, 310. 


Comm, 


injury 'o cattle, v, 225-226; vii, 333; viii, 


193-196; ix, 444. 
introduction, v, 220, 223; viii, 193; ix, 296. 
life-history and habit~, v, 22!-222, 2: 4-225, 
306, 308. 
reference, v, 325; viii, 123, 236; x, 497. 
remedies, v, 226-227; vi, 169; viii, 194, 196, 
ix, 442. 
Cow-pea Bruchus, vii, 270. 
coxendix, Oscinis, i, 225. 
Crabonidee, v, 284. 
Crachat de cxucou (cuckoo-spittle), v, 245. 
Crambidae, i, 150; vi, 181. 
Crambodes talidiformis, x, 482. 
Crambus, i, 99, 100, 127, 139, 146, 147, 148, 
150; iv, 206. 
alpinellus*, i, 150. 
chalybirostris [vulgivagelius], i, 127, 149. 
contaminellus*, i, 150, 151. 
craterellus*, i, 150. 
culmellus*, i, 141, 150, 151. 
dumetellus*, i, 150. 
ericellus*, i, 150. 
exsiccatus, i, 136, 138, 149-151. 
fascelinellus*, i, 151. 
furcatellus*, i, 150. 
fuscisquamellus*, i, 151. 
geniculus™, i, 151. 
hamellust, i, 150. 
inquinatellus*, i, 150. 
latistrius*, i, 150. 
lithargyrellus*, i, 150. 
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Crambus margaritellust, i, 150. 
myellus*, i, 150. 
pascuellus*, i, 150. 
perlellus*, i, 150. 
silvellus*, i, 150. 
uliginosellus*, i, 150. 
undatus, i, 151. 
verellus*, i, 150. 
vulgivagellus, 
abundance of, i, 133-134, 136, 140. 
alarm excited by attack, i, 133-134. 
associated with Nephelodes, i, 99. 
delayed pupation, i, 137-138. 
< description of stages, i, 134, 138, 141. 
detailed account, i, 127-149. 
life-history, i, 186, 137, 138-139, 144. 
4 natural enemies, i, 144-147. 
ravages, i, 127-132, 135, 143; ii, 2. 
reference, i, 100, 109, 151; ii, 114; vi, 
182, 183. 
remedies, i, 53, 148-149. 
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i Warringtonelius [perlellus], i, 1£0, 151. 
i: zeéllus, iv, 14. 
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Crangonyx gracilis, ix, 348. 
mucronatus, viii, 279, 300; ix, 347-349; x, 
498, 519. 
_ Craponius inzequalis, ii, 33; viii, 286, 299; ix, 
«864-365; x, 498. 
crassifemoris, Oscinis, i, 225. 
craterellus, Crambus, i, 150. 
cratzegella [pomifoliella], Lithocolletis, i, 330. 
cratzegi, Anthonomus [Pseudanthonomus], i, 
331. 
Cecidomyia, vii, 308, 364. 
Conotrachelus, ii, 11; iv, 15, 87, 208; v, 
316; vi, 181; x, 419-420, 511. 
Thelia, i, 284; ix, 392. 
crategifoliz, Aphis, ix, 406, 412. 
Cratzegus oxycanthus gall, vii, 308. 
Cremastogaster cera:i [var. of lineolata Say], 
 X, 365-366, 491. 
crenulata, Lachnosterna, i, 330. 
_ ¢crepera [robinize], Cossus, vii, 375. 
3 — [Epitrix] cucumeris, ii, 29; iv, 156; 
x, 489. 
erythropus [rufipes], iv, 101. 
Helxines, iv, 102, 196. 
rufipes, iv, 101-103, 196. 
_ Cresphontes, Papilio, ix, 336-337, 461; x, 498, 
515. 
 Oressoni, Urocerus, v, 311. 
_ cretata, Saperda, i, 331. 
_ Crickets, i, 40, 79; ii, 1, 36; iv, 126, 165, 190. 
 Crioceridze, i, 243, 244. 
« Crioceris asparagi, see asparagus-beetle. 
A) Calmariensis [Galerucella |uteola], v, 234. 
a [Lema] trilineata, i, 322; ii, 122. 
_ 12-punctata, i, 244; viii, 250; x, 517. 
crispata, Lagoa, iv, 52, 53, 54; v, 186, 188; ix, 
452. 
istata, Cyanocitta, v, 198. 
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cristatus, Cimex [Prionidus], vi, 138. 
Prionidus, vi. 1388-141. 

Prionotus [Prionodus], ii, 230; iv, 13; v, 316; 
viii, 294. 

crocallata, Tetracis, x, 483. 

crocataria, Angerona, iv, 206; x, 483. 

Cross-bearer, i, 242. 

Croton-bug, i, 62, 65, 79, 343; iv, 121, 132, 139; v, 

295; vii, 326. 
killer, vii, 326. 

cruciaris, Ixodes, vi, 158. 

cruciferarum, Plutella, i, 322. 

Crustaceans, iv, 202; ix, 347-349, 466; x, 519. 

crypticus, Gly tor celis, i, 331. 

Cryptohypnus abbreviatus, viii, 200. 

Cryptolechia [Stenoma] Sch'zegeri, ix, 456. 

Crypturgus atomus, iv, 20, 24. 

[Monarthrum] mali, vii, 370. 

Cryptus [Pimpla] inquisitor, i, 84. 
mundus, i, 147. 

Ctenucha Latreillana [Virginica], i, 317. 
Virginica, i, 317; ix, 456. 

Cuckoo-spittle, v, 245. 

Cucujida, iii, 100. 

cucullata, Tettix, ii, 197. 

Cucullia asteroides, ix, 455; x, 482. 
convexipennis, ix, 450, 455. 
florea, ix, 456. 
intermedia, vii, 375; ix, 450. 
leetifiea, vii, 375; viii, 292. 
lucifuga, ix, 450. 
serraticornis, ix, 456. 

Speyeri, ix, 456. 

Cucumber-beetle, 
eating into pear buds, iv, 103. 
reference, i, 296, 316, 322; vii, 

250. 
remedies, ii, 28, 29; vi, 169; vii, 367-3¢8. 
Cucumber flea-beetle, i, 33, 244; iv, 156; v, 
271; x, 489. 
Cucumber: insects etc. injurious to, 
Aphis cucumeris, viii, 211. 
Corimelzena pulicaria, viii, 213. 
Diabrotica vittata, ii, 28, 29; 
367; x, 413. 
Epitrix cucumeris, i, 65; ii, 29. 
Julus sp., i, 307. 
Melittia cucurbitee, v, 320. 
Phakellura hyalinata, v, 320. 
Phakellura nitidalis, v, 320. 
Poecilocapsus lineatus, i, 277. 
Symnthurus horteasis, ii, 207. 
Cucumber moth, v, 320. 
cucumeris, Aphis, v, 306, 326; viii, 210, 283; 
x, 497. 
Cecidomyia, v, 306; viii, 212. 
Crepidodera [Epitrix], ii, 29; 
489. 
Epitrix, i, 23, 65, 195, 244; v, 271. 

cucurbite, Algeria [Melittia Ceto], ii, 57. 

Melittia, see Melittia cucurbitz. 


337; viii, 


iv, 103; vii, 
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Culex, i, 191. 
hyemalis [Anopheles quadrimaculatus] , 
i, 298; ii, 241. 


Culicide, ii, 112; vii, 315. 
culmellus, Crambus, i, 141, 150, 151. 
culta, Plusia, ii, 97. 
cunea, Hyphantria, i, 57, 306, 328; ii, 83; iii, 
93; ix, 295, 422. 
cuniculi, Cuterebra, vii, 367, 382. 
cupida, Agrotis, i, 58; vii, 375. 
Curculio, attacking apples, iv, 201. 
habits, ii, 6-7. 
reference, i, 259, 261, 316; ii, 124; iii, 
85; iv, 106. 

remedies, i, 45, 57, 63, 65; iv, 201. 

Sigalphus parasitic on, i, 308. 

Thrips destroying eggs of, ii, 31. 
[Conotrachelus] nenuphar, vii, 288. 
[{thycerus] Noveboracensis, i, 300. 
[Otiorhynchus] ovatus, x, 416. 

{Bruchus] pisorum Linn... vii, 256. 
pimpinelle, i, 248. 
[Phytonomus] punctatus, i, 247. 
Curculionide, 
habits of, i, 45; ii, 15, 53; ix, 297, 345. 
number of larvze described, iv, 182. 
reference, iii, 106, 139; vi, 118. 
sense-organs in, i, 69, 
species treated of, i, 247-263; ix, 344-345; x, 
419-420. 
curculionis, Sigalphus, i, 368. 
Curled rose-worm, x, 499. 
Currant Amphidasys, ii, 97-101, 227. 
Currant aphis, i, 272; ix, 370-371, 376; x, 498. 
borer, i, 8, 57, 321. 
bush girdler, iv, 47. 
Currant: insects injurious to, 
£geria tipuliformis, ii, 60. 
Aspidiotus nerii, v, 279, 317; viii, 215. 
Cosmopepla carnifex, ii, 146. 
Gortyna nitela, i, 112; viii, 191. 
Janus flaviventris, viii, 166; ix, 461. 
Mamestra picta, iv, 16; v, 209. 
Myzus cerasi, v, 256; ix, 346. 
Myzus ribis, vi, 167; ix, 370. 
Nematus ventricosus [ribesii], ii, 24, 220; 
iii, 85; vii, 335, 361; viii, 125. 
Poecilocapsus lineatus, i, 271; iv, 200. 
Psenocerus supernotatus, i, 321. 
Pulvinaria innumerabilis, vi, 143. 
Currant moth, i, 299. 
saw-fly, ii, 217-221; iii, 44, 88; iv, 197. 
stem-borer, ii, €0. 
stem girdler, iv, 17, 47, 189; vi, 190; vii, 352; 
viii, 166-168, 264; x, 497. 
worm, embryology of (reference), iv, 167. 

killed by heavy rains, viii, 125. 

parasite of, iv, 197. 

Podisus cynicus preying on, vii, 361. 

ravages, iii, 85. 

reference, i, 8, 43, 226; v, 300; vii, 335. 

remedies, i, 41, 42, 46, 56, 59, 60; ii, 24; 

v, 156-157. 
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curtipennis, Stenobothrus, il, 197. 
Curtisii, Amblycephalus [Athysanus], ix, 401, 
410: 

Athysanus, ix, 410. 
curvata, Campylenchia, ix, 410. 
curyidens, Tomicus, ii, 54. 
curvilineatella, Lithocolletis 

pomifoliella], i, 157. 
Cuterebra buccata, ii, 46. 

cuniculi, vii, 367, 382. 

emasculator, ii, 45; iv, 174; vii, 367. 
Cut-worms, ants attacking, i, 321. 

attacking cabbage, i, 312. 

attacking corn, vii, 363; ix, 447. 

attacking onions, iv, 13; viii, 126. 

detailed account of, v, 308, 318 (abstracts); 

viii, 231-242. 

general notice (abstract), i, 303; vi, 175. 

habits of violet Nephelodes, i, 104. 

imported species, list of, i, 8. 

in midwinter, iv, 56. 

life-history of variegated cut-worm, v, 200- 

206. 
reference, i, 110, 254, 256, 316, 322; iv, 14, 
178; vi, 171. 
remedies for, i, 58, 63, 64; ii, 28, 35; v, 206, 
319; viii, 238-242. 
secrecy of their work, viii, 264. 
species, number of, i, 22. 
Cyanocitta cristata, v, 198. 
Cybele, Argynnis, iv, 136; v, 285. 
Cydnide, i, 264-271; ii, 144. 
cydoniz, Tingis, i, 311. 
Cylas formicarius, iii, 141, 154. 
cylindrica, 8pbhzrophoria, x, 377. 
ecylindricum [brunneum], Orthosoma, iv, 23. 
Cyllene [Neoclytus] caprea, i, 297. 
pictus, i, 297; ii, 223; viii, 110, 175, 176; x, 
497. 
robine, i, 317; ii, 224; vii, 363; viii, 175, 176; 
x, 504, 517. 
cynicus, Podisus, i, 331; vii, 356, 361. 
Cynipide, i, 314; iv, 42, 43, 172; v, 308. 
Cynips glandulosa, iv, 44. 

[Andricus] q. operator, iv, 205. 

[Amphibolips,] q. prunusiv, 43, 205. 
Cynthia [Pyrameis] cardui, i, 320._ 
Cyrtoisa [Cyrtosia], i, 300; ix, 389. 
Cyrtolobus genus, ix, 410. 

fenestratus, ix, 389, 410. 

inornatus, ix, 410. 

vau, ix, 410. 

Cyrtophyllus concavus, vii, 189. 
Cyrtosia [Cyrtolobus], i, 300; ix, 389, 410. 
fenestrata [Cyrtolobus fenestratus], 
389, 410. 
[Carynota] marmorata, ix, 389. 


D. 
Dactylopius destructor, iii, 138. 
longifilis, ii, 56. 
Dahlia: insects injurious to, 
Diabrotica 12-punctata, i, 315, 382. 
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1x, 


Dahlia: insects injurious to — (Contirtued). 
Gortyna nitela, i, 112; viii, 491. 
Peecilocapsus lineatus, i, 277. 

Daimia [Catodaulis], i, 336; vii, 371. 

Tethys, i, 336. 

airy pest, viii, 286. 

Dakruma convolutella, ii, 10. 

dama, Lucanus, i, 330; ms 180, 207. 

‘Danais, ii, 214. 

Archippus, iv, 135-6; v, 285; viii, 287; x, 490. 
Darapsa [Ampel>phaga] Myton, 
detailed account, v, 174-179. 
parasites, iv, 201, 202; v, 177-178, 307; viii, 
186-187. 

reference, v, 324; vii, 381; viii, 295; ix, 450; 
x, 508. 

remedies, v, 179. 

Daremma [Ceratomia} undulosa, ix, 452. 

Dark-sided cut-worm, i, 58, 328; viii, 188. 

Datana, x, 466. 

Angusii, iv, 178. 
integerrima, i, 328. 
major, viii, 296. 
ministra, Anomalon parasitic on, viii, 108, 
164. 
attacking apple, i, 328; v, 307. 
reference, i, 320; ii, 83; v, 169, 324; vii, 
381. 
remedies, i, 57. 
perspicua, vii, 381. 
Ip. on hickory. . 
dauci, Aphis, iii, 123, 151. 
Phora, x, 405. 

Day-flies, iv, 124; ix, 298. 

_ Death-watch, i, 162, 316; ii, 202; v, 323. 

decemlineata, Doryphora, i, 145, 244: ii, 3; v, 

289; vi, 132; viii, 298; ix, 297, 422. 
deceptiva, Hylemyia [Phorbiafusciceps Zett }, 
i, 171, 201, 202, 226. 

Deceptive wheat-fly. i, 201, 202. 

decoloratus, Asaphes, viii, 200. 

definita, Orgyia, iv, 50; viii, 289, 

Degeerii, Otic carus, ix, 386. 

Dehaisiana (saltitans}, Carpocapsa, iv, 151, 

152. 

Deilephila cham zenerii, v, 175; x, 508. 

lineata, i, 119, 327; v, 175; ix, 451; x, 508, 
519. 

delicatulus, Hemerobius [Psectra] , 

Deloyala, vi, 126. 

(Coptocycla) clavata, ix, 454. 

Delphax [Liburnia] arvensis, ix, 386, 410. 
{[Stenocranus] dorsalis, ix, 336. 

Deltocephalus inimicus, ix, 410. 

‘ Melsheimerii, ix, 410. 

Sayii, ix, 410. 

Deltoide, i, 140; viii, 292. 

Dendroctonus frontalis, x, 500. 
rufipennis, ii, 54. 

Dendrceca zstiva, ii, 8. 

Dendroleon obsoletum, vii, 319; ix, 440. 

dentatus [{viminalis], Lachaus, iii, 152. 


296. 


iv, 176. 
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deperdita, Sciara, x, 388. 
depressa, Phylloxera, vi, 189. 
Depressaria heracliana, ix, 454. 

LeContella, vii, 375. 

Ontariella [heracliana], ix, 454. 
deridens, Dipthera [Charadra], ix, 456. 
Dermanyssus avium, i, 62; ili, 129; v, 290. 
Dermaptera, i, 79. 

Dermatoptera, iv, 167. 

Dermestes, i, 74. 

lardarius, abundance, vi, 122. 
detailed account, vi, 119-123. 
feeding on wax, v, 302-303; vi, 
122-123, 

food, vi, 120-121. 
introduction, vi, 120. 
museum pest, a, ii, 138. 
reference, vi, 188; vii, 369; viii, 179, 279. 
remedies, v, 313; vi, 121. 

megatoma [Attagenus piceus], ix 

murinus, ix, 462. 

paniceus [Sitodrepa panicea], iv, 88. 

[Attagenus] piceus, ix, 300. 

{[Anthrenus] scrophulariz, ix, 299. 

vulpinus, iv, 83-£9, 197, 198; vi, 120. 
Dermestida, ii, 46, 138; vi, 175; ix, 299, 203. 
Derostenus sp., x, 369, 510. 

primus, x, 369, 

Deshaisiana [saltitan:], Carpocapsa, iv, 151; v, 
315; viii, 291. 

Desmia maculalis, i, 86; x, 483. 

Desmocerus palliatus, i, 297; v, 325; vi, 188; ix, 
462. 

Destructive locusts, x, 440. 

wheat-midge, x, 505. 
destructor, Cecidomyia, i, 58, 321; 

263, 325; vii, 368. 

Dactylopius, iii, 138. 

[angustatus], Nysius, i, 195, 331; ii, 166. 

Semiotellus, i, 321. 
devastator, Agrotis [Xylophasia devastatrix], 

i, 303. 
devastatrix, Hadena [= prec.], i, 58; viii, 235; 
x, 482. 
Tylenchus, viii, 221. 
Devil’s horse [Prionotus], iv, 113; vi, 140. 
Devil’s riding-horse [Mantis], iv, 160. 
diabolica, Vespa, i, 139; vii, 229; ix, 461. 
Diabrotica longicornis, iv, 82. 
12-punctata, vii, 217, 315, 382; ix, 440. 
Vittata, 
attacking apple-trees, i, 331. 
pear buds, iv, 103. 
protection? from, by black walnut, x 
413-414. 
reference, i, 244; ii, 231-232; iv, 143; “eo 
235, 312; viii, 250, 298; x, 498. 
remedies, i, 33; ii, 28, 29; vi, 169; vii 
367-368; ix, 361-364. 
diadema, Sinea, i, 331. 
Diapheromera femorata, i, 111; vi, 189; x, 512, 
519. 


120, 
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iv, 27, 29; v, 
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Diaspivee, vi, 143. 
Diaspis ostrezeformis, i, 331. 
ror, vii, 384. 
Dibolia zerea [borealis], x, 414, 415. 
borealis, x, 414-416, 511. 
ovata, x, 416. 
Dicerca, iv, £0, 22. 
divaricata, i, 330. 
manca, v, 286. 
tuberculata, v, 286. 
diceros, Ceresa, ix, 390. 
Dichelonycha elongata, x, 516. 
dichrous [piceus], Attagenus, ix, 3(0. 
dictzea, Notodonta, vii, 475; x, 508. 
Pheosia, x, 508. 
Diedrocephala coccinea, ix, 410. 
mollipes, ix, 410. 
noveboracensis, ix, 396, 410. 
diff«rentialis, Caloptenus [Melanoplus], vi, 134. 
diffinis, Hemaris, ix, 451. 
Sesia [= prec ], ix, 450 
Dimeraspis podagra [Micradon globosus], ii, 
116. 
dimidiata, Pheosia, viii, 296. 
diminuta, Phytomyza, vii, 243. 
Diplax obtrusa, iv, 208. 
rubicundula, vii, 220. 
Diplosis, iv, 63. 
nigra [pyrivore], viii, 141. 
Diplosis pyrivora, 
deformation of fruit, viii, 145-146. 
description of stages, viii, 142, 147, 148. 
detailed account, viii, 140-151; x, 386-387. 
distribution, viii, 149-150. 
early observation of larvee, x, 366. 
. egg-laying, viii, 148-149. 
first notice in U. S., viii, 142-143. 
how the larva leaves the fruit, viii, 146 
noticed at Catskill, N. Y., viii, 144-'45, <88. 
pear seriously attacked, viii, 14', 2¢3. 
pupation, viii, 147-148. 
reference, vii, 335; viii, 1€6, 297; ix, 318, 
441; x, 497, 5'0, 516. 
remedies, viii, 1/0-151. 
spread of, x, 387. 
Diplosis septemmaculata, v, 280. 
tritici, i, 6, 8, 138, 201; ii, 31; viii, 255. 
Diptera, Chalcids parasitic on, i, 160. 
classification, i, 78, 79; iv, 167, 190; viii, 301; 
ix, 465. 
contributions of, iv, 206-207; v, 35; vi, 188; 
vii, 382; viii, 301; ix, 462; x, 510, 516. 
delayed pupation of, i, 138. 
depredating on apple-tree, list of, i, 330. 
descriptions «f new species, i, 208, 209, 298; 
iv, 70-71; vii, 243; x, 394-396, 398, 401-402. 
Gordius parasit’c on, iv, 126. 
number of species, estimate, iv, 181. 
pollen eaten by, i, 211. 
references, i, 297; ii, 45; x, 359, 360. 
sense-organs of, i, 69; iv, 180. 
species treated of, i, 168-227; ii, 44-46, 110-125; 
iv, 12, €0-80; v, 220-227, 262-266; vi, 111-117; 
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Vii, 228-246, 307-310; viii, 140-151, 172, 192- 
197; ix, 309-314; x, 386-406. 
studies in, iv, 10, 164. 
Dipterous larvee, ii, 6; vi, 124, 181. 
dipterus, Hemerobius [Psectra diptera], iv, 
176. 
Dipthera [Charadra] deridens, ix, 456. 
Disippus butterfly, i, 327. 
disippus, Limenitis, i, 327; ii, 220; iv, 174, x, 
507". 
discoloralis, Renia, x, 482 
discopunctana, Amphisa, x, 483. 
disjuncta, Bolitophila, x, 392. 
Disonycha triangularis, vii, 383. 
dispar, Ocneria, vii, 202-304, 336, 357; ix, 4°2- 
426, 432-433, 484, 440; x, 369-372, 485. 
Xyleborus, vii, 348-35), 370, 383; viii, 299; 
ix, 366, 419. 
disposita, Xylina, i, 341. 
dissecta, Acronycta, x, 482, 
Dissosteira Carolina, x, 443. 
Diurnal Lepidoptera, x, 597. 
divaricata, Dicerca, i, 330. 
diversilineata, Petrophora, x, 483 
divinatoria, Atropos, i, 65, 161; ii, 198-202; iii, 
139. 
divinatorium, Termes [= prec.], ii, 198. 
divinatorius, Troctes [Atropos divinatoria], ii, 
198. 
Dobson, hellgrammite larva, vii, 254; viii, 161; 
x, cOL. 
Docosia sciarina, x, 392. 
Dog-day Cicada, i, 331; vii, 383; ix, 385. 
Dolerus iii, 140; iv, 135. 
arvensis, iii, €8; iv, 197. 
sericeus, iv, 197, 205. 
domestica, Lepisma [Therinobia furnorum], 
iv, 1795: vi;.190; x: 519; ‘ 
Musca, i, 146, 223, 299; iv,-167; vi, 168; viii, 
265; ix, 310, 314. 
minor, Musca [Homalomyia canicularis 
Harris MS.], i, 171. 
Pyrgita, ii, 80. 
domesticus, Acarus [Tyroglyphus siro], v, £92. 
Psocus, i, 65, 162. 
Donacia piseatrix, x, 511. 
dorsalis, Acutalis, ix, 410 
DeJphax [Stenocranus], ix, 286. 
Stenccranus, ix, 386, 410 
Tragopa [Acutalis], ix, 39?, 410. 
Dorthesia, i, 235, 286. 
cataphracta, i, 286. 
celasiri (egg-cluster of Enchenopa), i, 
solani [= prec.], i, 286. 
viburni [= prec ], i, 285, 286 
Dory phora clivicollis, vii, 369. 
decemlineata ij, 145, 244, 322; ii, 3; v, 
vi, 132; viii, 298; ix, 297, 422. 
Dragon-fly, i, 79; ii, 178; iv, 93, 124, 165, 167, 190; 
x, 377, 466. 
Drasterius elegans, viii, 200. 
Dried Crambus (C. exsiccatus), i, 149-151. 
Drosophila species, i, 218-221; ii, 23, 124; vi, 117. 


285. 
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 Dung-beetle, iii, 102-103; iv, 204; 


osophila aceti*, i, 229. 

amoena, i, 22!, 330. 

ampelophila, i, 65, 216-221, 330; vi, 117, 173, 
177; vii, 241. 

cellaris*, i, 220. 

flava*, i, 220. 

funebris*, i, 218, £20. 

gramiuum, i, 218. 

transversa, i, 218 

Drosoph' lide, i, 216-221. 

drupiferarum, Sphinx, i, 327; x, 496, 508. 
Dryocamp3: [Eac es} imperialis, ix, 447. 
rubicunda, iii, 91; v, 200; ix, 295, 422, 455; x, 
507. 

[Anisota] senatoria, v, 192. 

dubitans, Xylophasia, x, 377. 

dubius, Thanasimus, iv, 142. 

dumete!lus, Crambus, i, 150. 

vii, 312, 379; 
ix, 440. 

Dust-louse, i, 316. 

Dwarf Trogosita, i, 330. 

dyaus, Plusia, ii, 94-97, 228. 

Dynastes Grantii, v, 227, 321; vii, 252. 
Hercules, vii, 249. 

Hyllus,.vii, 249, 250. 

Tityus, ii, 227; v, 227-231, 32:; vii, 246-255; 
ix, 342, 440, 444, 463; x, 498. 

Dysdercus suturellus, ii, 166; vi, 183. 
Dytiscide, iv, 182. 

_Dyt scus fasciventris, iii, 141; v, 325; viii, 298. 

: Harrisii, iii, 141; v, #25; x, 493, 510. 
marginalis, viii, 298; ix, 462. 


E. 

Eac'es imperialis, ii, 232; iv, £0, 21; v, 324; ix, 
462; x, 481. 

Earwigs, i, 79 

Ear-worm, of corn, i, 121. 

Earth-worms, ii, 6, 3€; iii, 149; vii, 378; viii, 222. 
Eastern grasshopper, viii, 294 

ebenus, Aulacomerus, iv, 46. 

Eccopsis [Exartema] malana, i, 329. 
[Exartema] per:inundana, i, 329. 
Eccoptogaster (Scolytus] rugulosus, iv, 103. 


- Echinomy ia, v, 285. 


Ecnomidea [Phobetron] pithecium, v, 183. 
-Ecpantheria Sennettii, v, 317. 

Ectobia Germanica, i, 62; iv, 131; vii, 326; viii, 
+300. 

 Eecume srintaniére (cuckoo-spittle), v, 245. 
Edema albifrons, ix, 456. 

Edusa, Colias (summer fcrm of Eurytheme), 
i, 301. 

Erebus [How optera lunata], iv, 57. 
Homoptera [= prec ], vii, 375. 

Fel worms, remarkable abundance of, vi, 1€5. 
Egg-p2rarite of currant-worm, ii, 217-221, 229; 
iv, 194. 

egle, Euchztes, ii, 166; iii, 91; ix, 452; x, 481. 
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8-lineata, Tettigonia [Gypona], ix, 397. 
8-maculata, Sesia [Alypia octonraculata], v, 
179. 
Zygeena (= prec.], v, 179. 
Eight-spotted Alypia, v, 179, 300. 
Forester, i, 33. 
Elaphidion, iii, 150; ix, 359; x, 517. 
parallelum, i, 330; iii, 141-150; v, 153, 268, 
825; vi, 170; ix, 357-361; x, 498, 516. 

putator [villcsum], ix, 360. 

villosum, i, 320; iii, 150; iv, 179; ix, 358, 259. 
Elateride, i, 63, 314; ii, 226; iii, 101, 132; iv, 141, 

182; viii, 199. 
Elder: insects injurious to, 

Aphis sambucifoliz, ix, 405. 

Bucculatrix pomifoliella, i, 162. 

Ceresa bubalus, i, 318. 

Macrodactylus subspinosus, i, 270. 
Electra, Eudamus. i, 338; vi, 179. 
Electric-light bug, iv, 146. 
elegans, Drasterius, viii, 2(0. 

Packardia, viii, 296. 

Scythropus, iii, 141. 

Elipsocus, i, 161. 
Elis genus, i, 172. 
Ellema coniferarum, ix, 449. 

Harrisii, ix, 449; x, 508. 

pinastri, ix, 449. 

pineum, ix, 449. 

Ellychnia corrusca, ix, 463. 

Elm-bark beetle, Ph!ceotribus liminaris, 
144, 204; vii, 452; ix, 367. 

Elm: insects injurious to, 

Anisopteryx vernata, ii, 44; v, 258. 

Caccecia argyrospila, vii, 356. 

Colopha ulmicola, iii, 126; iv, 198, 326; vii, 

370. 

Ennomos subsignaria, i, 329. 

Galeruca xanthomelzna [Galerucella lute: 
ola], iii, 145; iv, 143; v, 234-242, 300, 301 
314, 319, 8322; vi, 118; vii, 217. 

Galerucella luteola, ix, 297, et prec. 

Galerucella xanthomelzna [= prec.], ii, 
228; viii, 222; ix, 297. 

gall mites, x, 457. 

Gossy paria ulmi, vi, 189. 

Halisidota carye, vii, 355. 

Hylesinus opaculus, iv, 144; vii, 352. 

Icerya Purchasi, iv, 157. 

Lachnus ulmi, ix, ¢07. 

Macrodactylus subspinosus, i, 229. 

Orgyia leucostigma, i, 33, 64, 98; ii, 77; iv, 

15; v, 317; vii, 216; ix, 295, 429, 437. 

Pemphredon concolor, viii, 1€3. 

Ph! ceotribus liminaris, iv, 144. 

Saperda tridentata, ix, 427-428, 429; x, 484, 

500. 

£€chizoneura Americana, v, 319. 

Schizoneura ulmi, ii, 18!. 

Sitcdrepa panicea, iv, 92. 

Systeva marginalis, iv, 156. 
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Elm: insects injurious to — (Continued). 
Thyridopteryx ephemerzeformis, i, 84. 
Tineid sp., ix, 462. 

Tremex columba, ii, 227; iv, 38; v, 305; 
viii, 163. 

Vanessa antiopa, ii, 230. 

Zeuzera pyrina, ix, 426, 427, 428, 462. 

Elm-leaf beetle, abundance in houses, iii, 145. 
brief notice, i, 228. 

Carolina Mantis preying on, iv, 161. 

depredations of, iv, 15, 143-144; v, 236-237; 
ix, 429. ' 

detailed account, v, 234-242. 

European reputation, v, 236. 

habits of its family, v, 235-236. 

heavy rains destroying, viii, 222. 

hibernation, iii, 145; v, 238. 

introduction in the U. S., v, 236. 

life-history, v, 237-239. 

oviposition, v, 239. 

pupation, v, 239. 

reference, iv, 207; v, 303, 314, 319, 325; vi, 
118; viii, 286; ix, 422; x, 493, 511. 

remedies, iv, 200-201; v, 239-242, 301, 322; x, 
502. : 

spread, iv, 15-16, 143, 197; vii, 217; ix, 297. 

Elm-tree bark-borer, Saperda tridentata, ix, 
427-429; x, 484, 485, 499. 
elongata, Dichelonycha, x, 516. 

Systena, ix, 344. 

elymi, Isosoma, iv, 32. 

Emasculating bot-fly, ii, 45; iv, 174. 

emasculator, Cuterebra, ii, 45; iv, 174; vii, 367. 

Embidina, iv, 176. 

Emesa Jongipes, vi, 189. 

Emphytus cinctus, x, 499. 

*  [Harpiphorus] maculatus, i, 42. 

Empoa [Typhlocyba], i, 300; x, 403, 410. 
[Typhlocyba] coccinea, ix, 403, 410. 
[Typhlocyba] querci, ix, 403, 410. 
[Typhlocyba] rose, viii, 256. 

Empoascea fabee, ix, 410. } 

Empretia stimulea, i, 328; v, 186, 188; vi, 187; 

vii, 381; ix, 455. 

Empusa Americana, ix, 314. 
musce, ix, 314. 

Enchenopa binotata, i, 281-288, 319; iv, 203; vi, 

177; ix, 387, 410; x, 498, 512. 
Enchophyllum binotatum [= prec.], i, 281; vi, 
1773, 4x, 387. 
latipes [Campylenchia curvata], ix, 387. 

Encyrtine, i, 160. 

Encyrtus bucculatricis, i, 169. 

Ennomine, viii, 287. 

Ennomos magnaria, ix, 456. 
subsignaria, i, 329; ii, 69, 76, 77. 

Entedonine, x, 369. 

Entilia [Publilia] concava, ix, 387, 
sinuata, ix, 387. 

Entodon sp. parasitic on Cecidomyia, iv, 27, 205 
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Entomological collections, iv, 169. 
libraries, iv, 170. 
societies, iv, 169. 
studies abroad, iv, 180. 
study, importance i, 1. : 

Entomologists ‘of Agricultural Experiment 

Stations, vii, 337. 
Entomology, Bureau of, at Washington, iv, 
182; vii, 340 
early studies in, iv, 163-.64. 
importance of study, viii, 262-263. 
in agricultural journals, iv, 179-180. 
in schools, iv, 171. 
literature of economic, iv, 165, 166, 176-179 
viii, 272-274; ix, 429-432. 
progress in economic, i, 16-20; vii, 337. 
progress in general, iv, 9-11. 
publications in 1875 in the several orders, 
Coleoptera, iv, 175. 
Diptera, iv, 174-175. 
Hemiptera, iv, 175-176. 
Hymenoptera, iv, 172-173. 
. Lepidoptera, iv, 173-174. 
Neuroptera, iv, 176. 
Orthoptera, iv, 176. 
paleontological, iv, 170. 

Entomophaga, iv, 181. 

Entomophthora [Empusa] musce, ii, 179. : 
phytonomi [sphzrosperma], vii, 315. 
spherosperma, vii, 315. 

Entozoa, iv, 125. 

enucleata, Acidalia, x, 483. 

Epeira, iii, 142. 
insularis, ix, 464. 

Ephemera natata [simulans Walk.], iv, 121. 
vespertina, of Europe, iv, 124. 

ephemereformis, Thyridopteryx, see Thyri- 

dopteryx ephemerzformis. 

Ephemeride, iv, 121-124; vi, 178; ix, 298, — 

464. 

Ephestia interpunctella, i, 8; iv, 206; x, 510. . 

Ephredrus plagiator, v, 253. i 

Epiceerus imbricatus, i, 331. 

Epicauta cinerea, i, 33, 57; iv, 201, 208; vi, 

184, 126, 182; viii, 234. ; 
marginata [cinerea], iv, 201. 
Pennsylvanica, ii, 227; vi, 135, 136, 170; ix, 

443, 463; x, 496. : 
vittata, i, 33, 40, 57; vi, 132-134, 186, 176; 

vii, 376. | 

Epidapus, x, 388, 398, 447. 
scabies, x, 447. 

epigeea, Plusia, x, 377. 

Epigena, Eudamus, vii, 375. 

Epilachna borealis, bad reputation of, vii, 217, 
810-311; viii, 126. 5 
reference, vii, 382; viii, 105, 298; ix, 440; x, 
Bul. : 

epimenis, Psycomorpha, ix, 455. 

Epitrix cucumeris, i, 33, 65, 195, 244; v, 271. 
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equi, Gistrus [Gastrophilus], i, 299. 

Psoroptes, vii, 362. 

Erastria apicosa, x, 482. 

carneola, ix, 456. 

muscosula, x, 482. 

synochitis, x, 482, 

Erax rufibarbis, i, 319. 
Erebus edusa [Homoptera lunata], iv, 57. 

odora, iv, 138; vii, 306; ix, 440. 
erectalis [scabra], Hypena, ix, 454. 
eremicola, Osmoderma, i, 330. 
eremitis, Sphinx, x, 508. 
ericellus, Crambus, i, 150. 
ericetorum, Pyrgus, i, 336. 

Erichsonii, Nematus, see Nematus Erichsonii. 
Eriocampa adumbrata, v, 323. 

cerasi, vii, 352; ix, 335-336, 440; x, 498. 
Eriosoma [Phyllaphis] fagi, ix, 408. 

[Pemphigus] imbricator, ix, 403, 412. 

(Schizoneura] lanigera, ix, 407. 

pyri [Schizoneura lanigera], ix, 408, 413. 

{Lachnus] strobi, ix, 409, 412. 

[Pemphigus] tessellata, ix, 408, 413. 
Eristalis, i, 212; ii, 212. 

coactus [Mallota posticata], i, 211. 

flavipes, vii, 229. 

" Meigenii, ix, 462. 
posticatus [Maliota posticata], i, 211. 
tenax, vi, 188; vii, 229, 233, 363, 382; ix, 4€2; 
x, 510, 519 
Ermine motbs, i, 306. 
erosa, Acanthia [Phymata Wolffii], iii, 110. 
Phymata [= prec.], iii, 107-110; vii, 371; 
viii, 300. 
error, Platygaster, i, 321; ii, 2 
erythrocephalus, Neoclytus, vi, 183; x, 511. 
Erythroneura [Typhlocyba], i, 300; iv, 199; vii, 
254. 

[Typhlocyba] affinis, ix, 403. 

basillaris, ix, 403. 

{Empoasca] fabee, ix, 403. 

[Typhlocyba] obliqua, ix, 403. 

{[Typhlocyba] tricincta, ix, 403. 

[Yyphlocyba] vitifex, viii, 287. 

[Typhlocyba] vitis, ii, 30; v, 302; vii, 345; 

viii, 287; ix, 403. 

[Typhlocyba] vulnerata, ix, 402-403. 
erythropthalmus, Coccygus, ii, 8, 82. 
erythropus [rufipes], Crepidcdera, iv, 101. 
Estigmene [Pyrrharctia] isabella, vii, 225. 
Ethlius, Pamphila, x, 502. 

Eubule, Callidryas, i, 72. 
Euchetes collaris, ix, 455. 

egle, ii, 166; iii, 91; ix, 452; x, 481. 

Oregonerisis, ix, 455. 

Euclea querceti, i, 328; v, 186. 
Eudamus, i, 339; ii, 214. 

Electra, i, 338; vi, 179. 

Epigena, vii, 375. 

Nevada, i, 337; vi, 180. 

Proteus, i, 337; vi, 180. 
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Eudamus Pylades, i, 337, 338. 
Tityrus, i, 337. 
Eudemis botrana, ii, 33. 
Eudioptis hyalinata, x, 503. 
nitidalis, x, 503. 
Eudryas grata, i, 33; v, 179-183; vi, 
109, 170; x, 481, 497. 
unio, v, 183; ix, 450, 455. 
Eulophus, i, 159; vi, 186; x, 369. 
Eumenes fraternus, ii, 231; v, 268; vi, 109-111. 
Eumenide, v, 268; vi, 111. 
Eunemoria gracilaria [Synchlora glaucaria], 
viii, 129. 
Eupelmus Allynii, iv, 33. 
Euphanessa mendica, x, 481. 
Euphoria fulgida, viii, 286. 
Inda, i, 232-239, 330; vi, 173; viii, 295; ix, 
442, 468; x, 503, 516. 
melancholica, i, 236, 330; iii, 
Eupithecia luteata, iv, 20, 21. 
Euplexia lucipara, x, 482. 
Euplexoptera, i, 79. 
Euprepia Americana [var. of cajaj, ix, 452. 
caja, ix, 452. 
European bean-weevil, vii, 279-285; viii, 300° 
ix, 440. 
parsnip plant-louse, iii, 123. 
pests, i, 20. 
Eurycreon rantalis, i, 329; vi, 182. 
Eurymene [Plagodis] Keutzingaria, i, 329. 
Euryomia [Euphoria] Inda, i, 233; vi, 173; x, 
504. 
eurysternus, Hzeematopinus, i, 48. 
Eurytoma, i, 207, 316; iv, 105. 
fulvipes [?Isosoma hordei Harr.], iv, 29. 
funebris, ii, 2. 
{[Isosoma] hordei, i, 204, 307; iv, 27. 
secalis [= prec.], iv, 27, 29. 
[Isosoma] tritici, i, 320; iv, 27, 29, 32. 
Euschistus fissilis, x, 519. 
variolarius, ii, 146. 
Eutettix seminuda, ix, 410. 
Eutrapela [Prochcerodes] transversata, viii, 
287. 
Evacanthus orbitalis, ix, 397. 
evecta, Volucella, vii, 229. 
Evergestis straminalis, ix, 456; x, 483. 
Everyx Myron [Ampelophaga Myron] v, 174. 
Exartema exoleta, x, 483. 
permundana, x, 483. 
exceecatus, Smerinthus, i, 327; x, 508. 
Exechia fungorum, viii, 172; x, 392. 
lateralis, viii, 172. 
sp., viii, 109, 172, 297; x, 497. 
eximia, Gidemasia, i, 328. 
eximius, Phytonomus, i, 248. 
exitiosa, 42geria [Sannina] , i, 47, 57, 64, 259; 
ii, 6, 60, 216; iv, 167; vi, 170; viii, 181- 
186. 
Cicadula [Eutettix], vi, 174. 
Sannina, viii, 182-186; ix, 367. 


177; viii, 
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exoleta, Exartema, x, 483. 
Exorista militaris [Nemorza leucanise], vii, 
376. 
exprimens, ?Chariclea [Pyrrhia umbra], ix, 
456. 
expultrix [cymatophoroides] , Pseudothyatira, 
x, 481. 
exsiccatus, Crambus, i, 136, 138, 149-151. 
exusta, Ceramica [Mamestra picta], v, 206, 
207. 
Eyed Alaus, i, 330. 
Eye-spotted bud-moth, 
attacking plum, vii, 355. 
life-history, vii, 306-307. 
on apple-tree, i, 329; iv, 14, 206; vii, 363. 
ravages, viii, 124, 2'8-219; ix, 296. 
reference, vii, 382; viii, 238; ix, 293, 440, 
462. 
remedies, vii, 307, 360. 
Eysarcoris [Cosmopepla] carnifex, ii, 144. 


F. 
fabz [obtectus], Bruchus, ii, 229; vi, 178, 185; 
vii, 255-257, 261-263, 278. 
Empoasca, ix, 403, 410. 
Erythroneura [Empoasca)}, ix, 403, 410. 
fabi [obtectus], Bruchus, vii, 231. 
Fabricii [unicolor], Macrobasis, i, 331. 
facetus, Liopus [Lepturgus], i, 331. 
fagi, Athysanus [Bythoscopus sp.], ix, 401, 
410. 
Eriosoma [Phyllaphis], ix, 408. 
Phyllaphis, ii, 181. 
Telamona [Heliria scalaris], ix, 391, 410. 
Fall army-worn, i, 328. 
canker-worm, iv, 15; v. 282, 317. 
tent-caterpillar, i, 316; ii, 83; iii, 93; ix, 295, 
422, 
False chinch-bug, ij, 195, 331; ii, 166; v, 321. 
familiaris, Musca [Pollenia rudis], ix, 209, 310, 
313. 
farinze, Acarus [Tyroglyphus siro], v, 292, 294. 
Tyroglyphus [= prec.], iii, 129, 151; viii, 
<93. 
farinalis, Pyralis, viii, 200; x, 483. 
fasciata, Buprestis, x, 516. 
Telamona, ix, 360, 410 
fasciatus, Gammarus, vii, 373. 
{quadriguttatus], Ips, i, 330; vi, 188. 
Céicanthbus, v, 310; vi, 189; x, 486. 
fascilinellus, Crambus, i, 151. 
fasciola, Lithacodes [Limacodes], i, 378; ix 
456. 
fascipennis, Callostoma, i, 182. 
fasciventris, Dytiscus, iii, 141; v, 325; viii, 298. 
fatidicus, Troctes [Atropos divinatoria)}, ii, 198. 
Faunus, Grapta, iv, 137; v, 282, 317 x, 507. 
Feltia [Agrotis], subgothica, x, 377. 
[Agrotis] tricosa, x, 377. 
femoralis, Livia, ix, 404, 411. 
femorata, Chrysobothris, see Chrysobothris 
femorata. 
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Diapheromera, i, 111; vi, 189; x, 512, 519. 
femoratum, Spectrum [= prec.], ix, 446. 
femoratus, Bibio, vi, 180. 

Melanoplus, x, 443. 

Metapodius, iii, 153. 
femur-rubrum, Acridium [Melanoplus], i, 304; 

vi, 15’, 153. 
Caloptenus [Melanoplus], i, 7, 332; ii, 190, 
193; vi, 153; viii, 294. 
Melanoplus, vi, 151; viii, 291; ix, 297, 332, 
464; x, 440, 441, 442, 443, 496. 
Feniseca Tarquinius, carnivorous habits of 
larva, iii, 125-126; iv, 179; viii, 150. 

distribution, ii, 231; v, 282. 

in Adirondacks, iv, 137; vii, 219; viii, 169 

reference, v, 3!7; viii, 109; ix, 346; x, 497. 
fenestralis, Rymosia, x, 392. Cyrtosia (Cyrto- 

lobus fenestratus], ix, 389, 410. 

Scenopinus, ii, 44; iv, 174; vii, 312, 367, 382; 

x, 510: 
fenestratus, Athysanus [Bythoscopus], ix, 400, 
410. 

Bythoscopus, ix, 4(0, 410. 

Cyrtolobus, ix, 389, 410. 
fennica, Agrotis, viii, 235, 226. 
ferrugalis, Botis, x, 483. 
ferruginea, Stene [Tribolium ferruginevm], 

ii, 138. 
ferrugineum, Tribolium, ii, 136-139; viii, 299; 
ix, 308, 463. 
ferruginoides, Orthosia, viii, 291. 
fervidus, Bombus, iii, 140. 
fidicularia, Caradrina, vii, 375. 
fiftoen-punctata [ocellata Linw.], Anatis, iii, 
116; v, 205; viii, 284, 298. 
Fifteen-spotted lady-bird, v, 205. 
Fig-eater, v, 319. 
Fig-tree bark-louse, i, 301. 
Figites, i, 315. 
rubus-caulis, i, 315. 
Figures of : 

Achorutes purpuresceng, ij, 207. 

Adalia bipunctata, ix, 306. 

A®geria tipuliformis, ii, €0. 

Agrilus ruficollis, vi, 124; x, 406. 

Agriotes mancusg, viii, 198. 

Agrotis clandestina, viii, 199. 

Agrotis saucia, v, 201, 204. 

Agrotis ypsilon, viii, 189. 

Alaus oculatus, iv, 141. 

Aleochara anthomyia, i, 188. 

Aletia argillacea, i, 7. 

Alypia octomaculata, v, 181. 

Amphibolips prunus, iv, 43. 

. Amphicerus bicaudatus, ij, 126, 127. 
Amphidasys cognataris, ii, 99, 100. 
Anarsia lineatella, i, 152. 

Anasa tristis, ij, 165; viii, 203. 

Angoumois moth, ii, 105. 

Angoumois moth in corn, ii, 103. 
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Figures of — (Continued). 


Anisopteryx vernata, iv, 140; v, 258. 

Anisota senatoria, v, 195. 

Anomala lucicola, x, 409. 

Anomala marginata, x, 412, 413. 

Anthomyia radicum, i, 192. 

Anthomyia zee, i, 200. 

Anthomyian eggs, i, 205. 

Anthrenus flavipes, ix, 301. 

Anthrenus scrophulariz, i, 10; v, 268; ix, 
301. 

Anthrenus thoracicus, ix, 301. 

ant-lions, vii, 318, 319. 

Anurida maritima, ii, 210. 

Aphis brassicze, vi, 148; vii, 317. 

Aphis cucumeris, viii, 211. 

Aphis mali, v, 161; viii, 217. 

apple-fly, ii, 124. 

apple-leaf Bucculatrix, i, 1£8; v, 260; viii, 
131, 136. 

apple-maggot, ii, 115, 120. 

spple-root plant-louse, v, 160. 

apple-tree aphis, v, 161; viii, 217. 

apple-tree case-bearer, i, 163; viii, 217. 

apple-twig borer, ii, 126. 

aquaject, i, 30. 

Aramigus Fulleri, ii, 143. 

asparagus beetle, i, 241; ix, 343. 

cross-bearer variety, i, 242. 
six-spotted form, i, 243. 

Aspidiotus nerii, v, 278; viii, 2/4. 

Aspistes sp., li, 115. 

Atropos divinatoria, ii, 291. 

Attagenus piceus, ix, £0}. 

bacon-beetle, vi, 120. 

bag-worm, i, 32. 

bean-weevil, vii, 260. 

beet-leaf mining Anthomyian, i, 203, 204. 

Belostoma Americanum, iv, 145. 

Bibio albipennis, ii, 111. 

big water-bug, iv, 145. 

birch-leaf Bucculatrix, viii,134, 135. 

Bittacus strigosus, x, 473 and pls. III, IV. 

black corsair, iv, 110. 

black cut-worm, viii, 189. 

Blissus leucopterus, ii, 150, 153, 155, 162. 

blood-sucking cone-nose, iv, 112. 

blue meat-fly, i, 170. 

box-elder plant-bug, iv, 157; x, 434. 

bronze-colored cut-worm, iv, 54. 

Bruchus obsoletus, vii, 260. 

Bruchus pisorum, vii, 261. 

Bruchus rufimanus, vii, 280. 

Bryobia pratensis, vii, opp. p. 321. 

Bucculatrix Canadensisella, viii, 134. 

Bucculatrix pomifoliella, i, 158; v, 260; 
viii, 136. 

buffalo tree-hopper, iv, 146. 

burrows of Scolytus rugulosus, iv, 104. 

cabbage aphis, vi, 148; vii, 317. 

cabbage’ Plusia, ii, 90. 

Caloptenus femur-rubrum, i, 7. 
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Figures of — (Continued). 


Caloptenus spretus, i, 7; ii, 192, 193, 194; 
iv, 25. 

Calosoma calidum, i, 128. 

canker-worm, v, 258. 

canker-worm trap, i, €4. 

Carolina Mantis, iv, 161. 

carpet-beetle, i, 10; v, 268; vi, 118. 

Carpocapsa saltitans, iv, 151. 

cattle-tick, v, 156, 157. 

Cecidomyia balsamicola galls, iv, 61. 

Ceresa bubalus, iv. i46. 

Cermatia forceps, iv, 129; vii, 325. 

Chauliognathus Pennsylvanicus, iv, 86; ix, 
344. 

Chauliodes pectinicornis, viii, 158, plate 1. 

Chauliodes rastricornis, viii, 156. 

Chauliodes serricornis, viii, 158. 

cheese mite, v, 292. 

Chermes abieticolens, ii, 185. 

Chermes pinicorticis, ii, 182. 

cherry-tree slug, ix, 335. 

chicken louse, v, 290. 

Chilocorus bivulnerus, ii, 186; v, 267. 

chinch-bug, ii, 150, 153, 155, 162. 

Chionaspis pinifoliz, v, 266. 

Chloropisca prolifica, iv, 71; vii, 234. 

Chortophaga virisifasciata, ii, 188; ix, 331. 

Chortophila betarum, i, £08. 

Chrysanthemum-fly, vii, 224. 

Chrysopa, ii, 1&6. 

Cicada septendecim, ii, 163, 173, 174; vii, 
297; x, 422, 423. 

Cirrospilus flavicinctus, i, 159. 

Clastoptera on pine, viii, 154. 

Clastoptera obtusa, viii, 153. 

Clothilla pulsatoria, ii, 202. 

clover mite, vii, opp. p. 234, 322. 

clover-leaf weevil, vii, 315. 

cluster-fly, ix, 203. 

Coleophora malivorella, i, 163; viii, 217. 

Conorhinus sanguisugus, iv, 112. 

Conotrachelus nenuphar, vii, 239. 

Conoirachelus cratzegi, x, 419. 

convergent lady-bug, v, 257. 

corn curculio, i, 255. 

corn eaten by Anthomyia zee, i, 200. 

corn eaten by corn-worm, i, 123. 

corn-worm, i, 118, 123. 

Corimelzna pulicaria, viii, 213. 

Corydalis cornuta, viii, plate IL. 

Corythuca arcuata, iv, 108. 

Cosmopepla carnifex, ii, 145. 

Cossus centerensis, pupa case, ii, 216. 

cotton-worm, i, 7. 

cottony cushion scale, iv, 1&7. 

cow-horn fly, v, 224. 

Crambus exsiccatus, i, 149. 

Crambus vulgivagellus, i, 137, 188, 141, 142 

Craponius inzequalis, ix, 365. 

Crioceris asparagi, i, 241, 242, 243; ix, 343, 

curculio catcher, i, 57; vii,’ 294. 
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Fi gures of — (Continued). 


currant Amphidasys, ii, 99, 100. 

currant-stem borer, ii, 60. 

cuttings in fir tree by Monohammus con- 
fusor, ii, 50. 

Cyllene pictus, viii, 175. 

Danais archippus, larva and pupa, iv, 136. 

Darapsa Myron, v, 176, 179; viii, 187. 

death-wateh, ii, 202. 

Dendroleon obsoletum, vii, 319. 

Dermanyssus avium, v, 20. 

Dermestes lardarius, vi, 118. 

Dermestes vulpinus, iv, 89. 

Diabrotica 12-punctata, vii, 315. 

Diabrotica vittata, ix, 362. 

Diplosis pyrivora, viii, 142. 

Dorthesia cataphracta, i, 286. 

Drosophila ampelophila, i, 216. 

Drosophila, sp. ?, ti, 124. ; 

dusting-box for Paris green, i, 27. 

Dynastes Hyllus, vii, opp. p. 250. 

Dynastes Tityus, v, 229; vii, 247, 248, 250. 

eight-spotted forester, v, 181. 

elm-leaf beetle, iv, 144; v, 235. 

Enchenopa binotata, i, 282, 283, 287. 

Encyrtus bucculatricis, i, 160. 

Epilachna borealis, vii, 311. 

Eriocampa cerasi, ix, 335. 

Eudryas grata, v, 181, 182; viii, 170, 171. 

Eumenes fraternus, vi, 109. 

European bean-weevil, vii, 280. 

European long-sting, viii, 165. 

Euphoria Inda, i, 234. 

eye-spotted bud-moth, vii, 306. 

Field force-pump, vii, 292. 

Force-pump, vii, 293. 

four-lined leaf-bug, i, 273: v, 274. 

Fuller’s rose-beetle, ii, 143. 

Galerucella xanthomelena, iv, 144; v, 235. 

garden-fiea, ii, 207. 

girdled elm-tips, ii, 87. 

Glycobius speciosus, viii, 203. 

golden tortoise-beetle, vi, 126. 

Gordius, iv, 125. 

Gortyna nitela, i, 113; viii, 191. 

Gould’s pump, vii, 292. 

grain aphis, v, 247. 

grape-seed midge, iv, 33. 

grapevine flea-beetle, iv, 96; vii, 353. 

grapevine hog-caterpillar, v, 176. 

green grapevine moth, v, 179. 

greenhouse Sciara, x, pl. I. 

green-striped locust, ii, 188; ix, 331. 

Gryllotalpa borealis, vi, 149. 

gypsy-moth, vii, 302. 

Heematobia serrata, v, 224. 

hag-moth, v, 184, 188, 189. 

hair-worms, iv, 125, 

Haltica chalybea, iv, 96; vii, 353. 

harlequin cabbage-bug, i, 265. 

Harmonia picta, ii, 186. 

Heliothis armiger, i, 118. 
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Figures of — (Continued). 


Helophilus latifrons, vii, 230, 232. 

Helophilus similis, vii, 230. 

Hemileuca Maia egg-cluster, ii, 75. J 

hemlock larve, iv, 23. 

Hessian-fly, v, 286. 

Heteropus ventricosus, ii, 110; x, 385. 

Hexagenia bilineata, iv, 124. 

hickory-tree borer, viii, 175. 

Hippodamia convergens, v, 257. 

hop-vine aphis, viii, 208. 

horned Corydalis, viii, plate If. 

hydronette, i, 29. 

Hylemyia deceptiva, i, 201. 

Hypoderma bovis, vi, 112. 

Icerya Purchasi, iv, 187. 

Incurvaria acerifoliella, v, 219. 

infested cucumber root, ix, 362. 

infested pears (pear-midge), viii, 144, 145; 
x, 386. 

insecticidal nozzle, i, 31. 

isabella tiger moth, vii, 226. 

Isosoms grande, iv, 32. 

Isosoma [Evoxycoma] hordei, iv, 28, 31. 

Isosoma vitis, iv, 33. 

Ixodes bovis, vi, 156. 

joint-worm fly, iv, 28. 

joint-worm parasite, iv, 33. 

Julus ceruleocinctus, v, 296; viii, 199; 
x, 445. 

jumping-seeds, iv, 151. 

lace-winged fly, ii, 186. 

Lachnosterna fusca, viii, 175. 

Lagoa opercularis, iv, 51, 52, 54. 

Lampronota frigida, i, 145. 

lantern for attracting moths, i, 148. 

larch lappet moth, iv, 21. 

larch saw-fiy, v, 165; viii, 168. 

Largus succinctus, ii, 165. 

Lasioptera vitis, iv, 64. 

leather-beetle, iv, 89. 

Lema trilineata, ii, 133, 134. 

Leptocoris trivittatus, iv, 157; x, 434. 

lined spittle-hopper, iv, 120. 

Lioderma ligata, iv, 25. 

Lipura fimetaria, ii, 209. 

locust-egg Anthomyian parasite, i, 182. 

locust mite, viii, 180. 

lunated long-sting, iv, 39; viii, plate III. 

Lyctus opaculus, ii, 130. 

Lygus pratensis, v, 275. 

Macrodactylus subspinosus, i, 228; viii 
200. 

Maia moth egg-belt, ii, 75. 

Mallota posticata, i, 214, 215. 

Mamestra grandis, v. 212. 

Mamestra picta, v, 207. 

maple-leaf cutter, v, 217. 

Mantis Carolina, iv, 159, 161. 

Mantis egg-packet, iv, 159. 

Mantis religiosa, iv, 162. 

manure fly (Sciara), x, pl. I. 
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Figures of — (Continued). 
maple-tree scale-insect, +i, 142; viii, 178. 


margined blister-beetle, vi, 135. 
marguerite-fly, iv, 77. 
marguerite-fly mines, iv, 74. 
meal-worm, viii, 176; ix, 308. 
Megilla maculata, iv, 83. 
Melanolestes abdominalis, iv, 111. 
Melanolestes picipes, iv, 110. 


Melanoplus femur-rubrum, vi, 152; x 441. 


Melanoplus spretus, x, 441. 
Melanotus communis, viii, 198, 199. 
Melittia cucarbite, ii, 59; v, 155. 
melon aphis, viii, 211. 

Meromyza Americana, i, 223. 
Microdon globosus, ii, 116. 

mines in columbine leaf, iv, 79. 

mite parasite of Angoumois moth, ii, 110. 
mole-cricket, vi, 149. 

Murgantia histrionica, i, 265. 
Mushroom-feeding fly, x, 400. 
Myrmeleon immaculatus, vii, 318. 
Necrophorus tomentosus, v, 289. 
Nematus Erichsonii, v, 165; viii, 168. 
Nemorza leucaniz, i, 146. 
Nephelodes violans, i, 106; iv, 54. 
nine-pronged wheel-bug, iv, 113; vi, 138. 
Northern lady-bird, vii, 311. 
oak-plum gall, iv, 43. 

Oberea bimaculata, v, 232. 
, Ocneria dispar, vii, 302. 

oil-beetle, vi, 131. 

onion-fly, i, 169, 174, 175, 176. 

Orgyia leucostigma, ii, 71, 72; iv, 48. 
Orthosoma brunneun, iv, 22. 
Otiorhynchus ovatus, x, 417. 
owl-beetle, iv, 141. 

ox gad-fly, vi, 116. 

ox warble-fly, vi, 112, 113, 1/4. 
painted lady-bird, ii, 186. 


Panorpa rufescens, x, 463 and pls. III, IV. 


Papilio Cresphontes, ix, 337. 
pea-weevil, vii, 261, 2&0. 
peach-tree borer, viii, 184. 
peach-twig borer, i, 152. 

pear midge, viii, 142, 147, 148. 
pear-tree Psylla, ix, 327, 328. 
Pegomyia vicina, i, 209. 
Pemphredon concolor, viii, 163. 


Pennsylvania soldier-beetle, iv, 86; ix, 344. 


Pentatoma juniperina, x, 431. 
Penthina nimbatana, v, 214, 215. 
Phobetron pithecium, v, 184, 188, 189. 
Phora agarici, x, pl. I. 

Phorbia ceparum, i, 175. 

Phorbia cilicrura [fusciceps Zett], i, 182. 
Phorodon humuli, viii, 208. 
Phylloxera vitifoliz, i, 4; ix, 347. 
Phytomyza chrysanthemi, vii, 244. 
Phytomyza lateralis, iv, 77. 
Phytomyza lateralis mines, iv, 74. 
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Figures of — (Continued). 


Phytonomus fungus attack, v, 273; vii, 315. 

Pbytonomus punctatus, i, 247, 248, 250; v, 
272. 

Phy toptus pyri, x, 458. 

pigeon Tremex, iv, 38. 

pine-leaf Chermes, ii,1 82. 

pine-leaf scale-insect, v, 266. 

pine weevil, iv, 24. 

Pirates biguttatus, iv, 112. 

Pissodes strobi, iv, 24; ix, 344. 

Plagiodera, see Glycobius. 

plum-curculio, vii, 289. 

Plusia brassice, ii. 90. 

Podisus spinosus,- vi, 137. 

Poeecilocapsus lineatus, i, 273; v, 274. 

Pollenia rudis, ix, 309. 

poplar saw-fly, iv, 45, 46. 

potter wasp, vi, 109. 

Prionatus cristatus, iv, 113; vi, 138. 

Psylla pyricola, ix, 327. 

Ptinus brunneus, iv, 90. 

Ptyelus lineatus, iv, 120. 

Pulvinaria innumerabilis, vi, 142; viii, 178. 

punctured clover-leaf weevil, v, 272. 

Pyrrharctia isabella, vii, 226. 

raspberry cane-borer, v, 232. 

raspberry geometer, viii, 130. 

raspberry gouty-gall, vi, 124. 

red-legged grasshopper, i, 7; vi, 152; x, 

441. 

red-shou'dered Sinoxylon, ii, 120. 

red spider, v, 287. 

Reduvius personatus, iv, 112. 

rhinoceros beetle, v, 229; vii, 247, 248, 250. 

Rhyssa persuasoria, viii, 165. 

Rocky-mountain locust, i, 7; ii, 192, 193, 
194; iv, 25; x, 441. 

root-fly, i, 192. 

rose-bug, i, 228; viii, 200. 

rose-leaf tyer, v, 214. 

round-headed apple-tree borer, v, 270; vii. 
313. 

Sannina exitiosa, viii, 184. 

Saperda candida, v, 270; vii, 313. 

Schizoneura lanigera, v, 160. 

Sciara caldaria, x, 403, pl. I. 

Sciara coprophila, x, 394, 395, 403, pl. I. 

Scolytus rugulosus burrows iv, 104. 

seed-corn fly, i, 200. 

Semiotellus chalcidiphagus, iv, 33. 

seventeen-year Cicada, ii, 168, 173, 174; 

"vii, 297; x, 422, 423. 

sexton beetle, v, 289. 

Sinoxylon basilare, ii, 130. 

Siphonophora avenz [granarla], v, 247. 

Sitodrepa panicea, iv, £0; vii, 311. 

Sitotroga cerealella, ii, 103, 105; x, 379. 

Smynthurus hortensis, ii, 207. 

Sphenophorus sculptilis, i, 255. 

Spilosoma virginica, vii, 305. 
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Figures of — (Continued). 
spined soldier-bug, vi, 137. 
spotted lady-bird, iv, 83. 
spring canker-worm, iv, 140; v, 258. 
sprinkler for Paris green water, i, 29. 
equash-bug, ii, 165; viii, 203. 
squash-vine borer, ii, 59, 60; v, 155. 
stalk-borer, i, 113; viii, 191. 
Stenobothrus maculipennis, ii, 196. 
striped blister-beetle, vi, 132. 
striped cucumber-beetle, ix, 362. 
sugar-maple borer, viii, <03. 
Synchlora glaucaria, viii, 130. 
Syrphus fly, ii, 186; vii, 230, 23!, 232. 
Tabanus bovinus, vi, 116. 
tarnished plant-bug, v, 275. 
Telephorus biiineatus, viii, 173. 
Tenebrio molitor, viii, 176. 
Tenebrio obscurus, ix, 208. 
Tetranychus telarius, v, 287. 
Tettix granulata, ii, 196. 
Thalessa lunator, iv, 36, 39; viii, plate III. 
thousand-legged worms, v, 296; viii, 199; 
ix, 372. 
Tmetocera ocellana, vii, 306. 
Tolype laricis, i, 89, 90, 91, 92, 98, 95, 96; 
iva el; 
three-lined leaf-beetle, ii, 133, 134. 
tree-protector, ii, 9, 
Tremex columba, iv, 38; viii, 165. 
Tribolium ferrugineum, ii, 137. 
Trichogramma minuta, ii, 220. 
Trombidium locustarum, viii, 180. 
Trypeta pomonella, ii, 119, 120. 
twelve-spottec Diabrotica, vii, 315. 
twice-stabbad lady-bird, ii, 186; v, 267. 
two-spotted corsair, iv, 112. 
two-spotted lady-bird, vi, 117; ix, 306. 
two-spotted trea-hopper, i, 282. 
Tyroglyphus Lintneri, x, 452. 
Tyroglyphus siro, v, 292. 
vagabond Crambug, i, 134. 
violet Nephelodes, i, 100. 
wheat-midge, i, 6. 
wheat-stem fly, i, 223. 
wheat-stem maggot, i, 222. 
white marked tussock-moth, ii; 71, 72. 
white-pine weevil, iv, 24; ix, 344. 
white-scale insect, v, 278, 214. 
white-winged Bibio, ii, 111. 
wire-worm, viii, 199. 
Xylotrechus colonus, iv, 93, 94. 
yellow woolly-bear, vii, 305. 
Zerene catenaria, iv, 139. 
filamentaria [limbaria Walk.], Nematocampa, 
iii, 186; iv, 206; ix, 456. 
fimetaria, Lipura [Aphorura armata], ii, 208- 
210; vi, 178; vii, 374. 
Podura [= prec.], ii, 208. 
fimetarius, Aphodius, iii, 103; vii,312, 379, 
383; ix, 440. 
finitima, Hadena, x, 482. 
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Fir saw-fly, i, 42. 

Fire-flies, iv, 85; viii, 174. 

fissilis, Euschistus, x, 519. 

Melanotus, vii, 377. 

Fi'chella, Lithocolletis, i, 156. 

Fitchii, Lecanium, x, 518. 

Wive-marked Coccinella, i, 318. 

5-notata [transversogutta], Coccinella, i, 318, 

Five-spotte1 sphinx, vii, 379; viii, 242, 243. 

Flachérie, ii, 40; iv, 177, 178. _ 

Flat-flies (Homalomyia species), i, 171. 

Fiat-headed apple-tree borer, i, 58, 330; ii, 25, 

225; vi, 154; vii, 379. 
Flattened centipede, i, 296. 
flava, Drosophila, i, 2.0. 
Phora, x, 404. 
Phytomyaa, iv, 79. 
flavago, Gortyna, i, 115. 
flaviceps [var. of scrophulariz], Anthrenus, 
ix, 290, 301. 
Lauxania, ix, 422. ' 
Phytomyaza, iv, 79. 

flavicinctus, Cirrospilus, i, 159, 160. 

flavicollis sub. sp., Ciastoptera, ix, 394. 

fiavilineata [?striata], Gypona, ix, 397, 410. 

flavimanus [affinis], Bruchus, vii, 268, 282, 284. 

flavipes, Anthrenus, ix, 299, 301. 

Eristalis, vii, «29. 
Termes, ix, 454. 

flaviventris, Janus [Phyllcecus], viii, 108, 166- 

168; ix, 461; x, 497. ¥ 

flavo-picta, Orchesella, ii. 207. 

Flea-beetles, attacking alder, iv, 96-101. 
attacking avple-trees, iv, 101-108, 196. 
attacking beets, ix, 375. 
reference, i, 316, 222. 
remedies, i, 40, 45, 61, 65; iii, 135; iv, 101, 

103. = 
species treated of, iv, 96-103, 155-156; vil, 
353. 

Flea-beetle, striped, v, 301. 

Fiea family, i, 79. 

Fleas, i, 62, 74; ix, 352-353; x, 498. 
resistance to insecticides, ix, 352-353. 

Flesh-flies, i, 69. 

Fletcherella, Coleophora, ix, 374; x, 510. 

floccosa, Chortophila [Phorbia], i, 207, 208; ii, 

2ADe 
Phorbia, i, 207, 208; ii, 225. 

floralis, Musea [Phorbia floccosa], i, 207, 208. 

florea, Cucullia, ix, 456. 

floricola, Homalomyia, i, 1&4. 

Fioridana [forceps], Cermatia, iv, 128, 130. 
Seutigera [Cermatia forceps], iv, 128. 

Flour-mite, iii, 100; viii, 293. 

Flour-paste fly, vi, 116, 177. 

Flower beetles, i, 234, 236. 
cricket, v, 302, 310; x, 486. 
flies, i, 168, 211; v, 284; vii, 326. 

luted scale, iv, 187, 188, 202. 

fiuviata, Camptogramma [Plemyria], ix, 456. 
Plemyria, x, 483. 
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Fly-weevil, ii, 105; x, 378, 380. 

Food-plants. change of, iv, 186. 

forceps, Calista [Cermatia], iv, 128. 
Cermatia, see Cermatia forceps. 

Forest flies, v, 245; vii, 229. 

Forest-tent caterpillar, depredating on apple- 


: trees, i, 328; iii, 91-98, 147. 


depredations on maple-trees, vi, 106, 166. 
muscardine destroying, iv, 178. 
reference, ii, 83; iv, 204; x, 495 
remedies, iii, 93. 
Forest-moth, i, 300. 
_Forficula, iv, 167. 
-Forficulide, i, 79; vii, 238 
Formica fusca, iv, 181. 
[Lasius] nigra, x, 368. 
Noveeboracensis [Camponotus hercula- 
neu-], i, 330; vii, 377; x, 365. 
Pennsylvanica. i, 62; x, 365. 
rufa, ii, 117, 1&6. 
_formicarius, Clerus, x, 500. 
Cylas, iii, 141, 154. 
-Formicide, x, 365-369. 
formosa, Plusia, x, 377. 
Fossil insects, iv, 170, 176. 
fossor, Aphodius, iii, 103; vii, 379. 
Four-lined leaf-bug, i, 271-281; iv, 200; v, 274; 
x, 512. 
_Four-lined Psylla, ix, 404. 
4maculatus, Limonius [Megapenthes], vii, 351. 
Four-spotted Aphrophora, ix, 392. 
Four-striped Proconia, ix, 295-396. 
4-vittatus, Capsus [Pcecilocapsus lineatus], i, 
271-281. 
foveatus, Hadrcbregmus, iv, 20, 22. 
fractilinea, Hadena, x, 482. 
fragariz, Aualcis,i, 155. 
Tyloderma, i, 155; x, 418. 
fragilis, Campodea, i, 101. 
fraterna, Lachnosterna, i, 330. 
[ehloris] , Parasa, v, 190. 
Tetrastichus, ii, 79. 
Trichogramma [Tetrastichus],i, 303; ii, 79. 
Fraternal potter-wasp, vi, 109-111. 
fraternis, Camaronotus, ii, 186. 
Eumenes, ii, 231; v, 2€8; vi, 109-111. 
Frenching corn, ii, 15. 
Fresh-water mites, v, 290. 
Fresh-water shrimp, ix, 348. 
frigida, Ccelopa, iv, 174. 
Lampronota, i, 145. 
_ Lissonota [Lampronota], i, 145. 
frit, Oscinis, i, 225. 
Frog-hoppers, v, 245. 
Frog spittle, iv, 120; v, 245. 
Frog-spittle insect, i, 285. 
frontalis, Dendroctonus, x, 500. 
Systena, iv, 156; ix, 297, 343-344, 422, 468; 
x, 498. 
Frosted Cicada, ix, 385. 
fructigena, Monilia, ix, 369. 


73 


if 


a 


577 


frugiperda, Laphygma, i, 328. 
fucata, Sciara, v, 265; x, 388. 
Fruit crops, large areas devoted to, iv, 184-185. 
Fruit insects, publications on, iv, 191-192. 
fugitiva, Limneria, i, 320; ii, 41; iii, 90, 140, 150; 
v, 198; vii, 381. 
fugitivus, Banchus [= prec. ], i, 320. 
fulgida, Euphoria, viii, 236. 
Fulgoride, i, 284, 300. 
fuliginosa, Molobrus [Sciara], x, 387. 
Fulleri, Aramigus, ii, 142-144; iv, 198; v, 154, 
811, 325. 
Fuller’s rose-beetle, see prec. 
fulvibarbis, Calliphora, i, 299. 
fulvicollis, Scepsis, ix, 456. 
fulvidorsum, Jassus [Phlepsius], ix, 402, 410. 
Phlepsius, ix, 410. 
fulvipes [is fuscipes], Cis, ix, 462. 
Eurytoma [? Isosoma hordei Harris], iv, 29. 
Pteromalus [Merisus], i, 307. 
fumans, Brachinus, vi, 170. 
Fumea, i, 84. 
fumiferana, Tortrix, iv, 20, 22; x, 483. 
funebris, Drosophila, i, 218, 220. 
Eurytoma, ii, 2. 
funeralis, Acronycta, ix, 455; x, 482. 
Nisoniades, i, 333, 834, 336; vii, 375. 
fungorum, Exechia, viii, 172; x, 392. 
Fungus-feeding fly, ii, 13. 
Fuogus gnats, viii, 109, 172, 297; x, 389, 392, 
397, 399, 447, 497. 
Fungus killing flies, ix, 314. 
Fungicides and insecticides combined, vii, 845. 
Fungicides with arsenites, ix, 416. 
Fur insect, vi, 120. 
Fur moth, iv, 140. 
fur, Ptinus, ii, 138; iv, 93. 
furcatellus, Crambus, i, 150. 
furcilla, Platycerura, ix, 450, 455. 
furcillata, Physocephala, v, 285. 
furfurus, Chionaspis, i, 331; iv, 208; v, 300, 
326; viii, 293, 299; ix, 440-441, 464; x, 518. 
furnorum, Therinobia, x, 5 9. 
furvana, Tortrix [Caccecia argyrospila], vii, 
356. 
fusca, Boletophila, x, 392. 
Formica, iv, 181. 
Lachnosterna, see Lachnosterna fusca. 
Spilomyia, v, 284; vii, 229. 
fuscatus [pallipes], Polistes, i, 330; iii, 135; vi, 
109. 
fusciceps, Aricia [Phorbia cilicrura] , i, 184. 
fuscisquamellus, Crambus, i, 151. 
Fusicladiums, x, 453. 


G. 
Gad-fly, i, 299. 
galeata, Archasia, ix, 410. 
Galeruca xanthomelzena [= next], iii, 145; iv, 
15, 143-4, 161, 197, 200, 207; v, 284-242, 3(3, 
319, 322, 325; vi, 118, 188; vii, 217, 335. 
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Galerucella luteola [see _G. xanthomeleena; 
~ for detailed references see elm-leaf beetle] ; 
ix, 297. 

Galerucella xanthomelzeena [= prec.], ii, 228; 
viii, 222, 286; ix, 297, 422; x, 511, 517. 

Galerucide, i, 243. 

gallezsolidaginis, Gelechia, ii, 39. 

Gall insects, 11, 315. vill, ;256.5.0 ou 

Gall-mites, v, 290; vil, 365; ix, 377, 442; x, 456- 
457. 

Galls, v, 173, 308. 

Gamasidee, v, 318; x, 451. 

Gamasus, iii, 1384, 153; v, 289; ix, 464. 

juloides, iii, 134. 
obovatus, ifi, 1384; x, 451. 

gamma, Plusia, i, 119. 

Gammaride, ix, 348. 

Gammarus fasciatus, vii, 373. 

Garden flea, i, 322. 

garganicus [cinctus], Chion, i, 330. 

Gargara genus, ix, 388. 

Gartered plume moth, viii, 284. 

Gastroidea polygoni, viii, 298; x, 519. 

Gastropacha Americana, i, 328; ix, 456. 

[Tolype] laricis, i, 87. 
velleda, var. minuta [=—prec.]. 
Gelechia, x, 377. 
abietisella, iv, 20, 22, 59, 60. 
[ sitotroga] cerealella, ii, 102. 
gallesolidaginis, ii, 39. 
pinifoliz [is G. pinifoliella], i, 156. 
gelechiz, Apanteles [Microgaster], ii, 39. 
Pteromalus, ii, 110. 
geminata, Mantis, iv, 162. 
Solenopsis, x, 366. 
geminatus, Paniscus, viii, 238. 
Smerinthus, ix, 451. 

generosa, Cicindela, ix, 462. 

geniculug, Crambus, i, 151. 

Geometra niveosericearia [Ennomos subsig- 
narius], i, 329. 

Geometrid moths, Packard’s Monograph of, i, 
18. 

Geometride, dates of collection of, x, 483. 
depredating on the apple, list, i, 329. 
publications on, iv, 173. 
reference, i, 113; ii, 91, 95, 228; v, 202; 

x, 494, 502. 
sense organs in, i, 71. 
species treated of, ii, 97-101; v, 258-260. 
Geotrypes [Dynastes] Tityus, v, 227. 
Geranium: insects, etc., injurious to, 
Aphis, i, 49. 
Aramizus Fulleri, ii, 143. 
Julus czruleocinctus, v, 307, 326; x, 446. 
Leptocoris trivittatus, x, 438. 
Plusia dyaus, ii, 94, 228. 
Poecilocapsus lineatus, i, 276, 277. 
Germanica, Ectobia, i, 62; iv, 131; vii, 326; viii, 
300. 
Panorpa, x, 465. 
Vespa, x, 405. 
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Giant water-bug, x, 512. 
gibbosa, Lachuosterna, ix. 355. 
Nadata, ix, 450, 456. 

gibbus [tenebriodes], Zabrus, of Europe, iii, 99. 

gigantea, Smicra [Phasgonophora sulcata], 
i, 86. 

giganteus, Thelyphonus, vi, 190. 

gigas, Cebrio, iii, 101. 

Urocerus, iv, 95. 

Giraudii, Sciara, v, 265. 

glabra, Oscinis, i, 225. 

glabula, Icterus, ii, 82. 

glandulosus, Cynips, iv, 44. 

glaucaria, Aplodes [Synchlora], viii, 129. 

Synchlora, viii, 105, 129-133, 285; x, 497. 
Glaucopide, ii, 214. 
globosus, Aphritis [Microdon], fi, 116. 
Microdon, ii, 116, 117; iv, 174; ix, 313. 
Malio [ = prec. ], ii, 114. 

Gloomy Anomala, i, 307. 
seale, x, 518. 

Glycobius [Plagionotus] speciosus, i, 297; ii, 
227; iii, 103-105; vi, 169; viii, 202-205; ix, 442, 
493, 497, 504. 

Glyphina [Colopha)], iii, 151. . 

[Colopha] ulmicola, iii, 126-128, 151; iv, 198, 
208; v, 303, 326; vii, 370. 

Glyptoscelis crypticus, i, 331. 

Gnats, i, 40, 78, 168; iv, 190. : 

Golden-eyed flies, i, 177. 

Golden tortoise beetle, i, 306; vi, 125-126; vil, : 

76. 

Goldsmith beetle, vi, 183. z 

Gomphina, iv, 176. § 

Gomphocerus infuscatus [Chortophaga viridi- 

fasciata], ii, 188. 
radiatus [ = prec.], ii, 188. 
viridifasciata [= prec.], ii, 188. 

Gonia sp., v, 323. ¥ 

Goniaphea ludoviciana, ii, 8. ‘ 

goniphora, Anthomyia, i, 195. a 

Gonoptera libatrix, ix, 450. 7 

Gooseberry fruit-worm, ii, 10; viii, 294. 

saw-fly, iii, 88. > 

Gooseberry-worm remedy, v, 156. 

Gordiaceea, iv, 125, 126; viii, 290. 

Gordius (hair-worm), ii, 230; viii, 290, ix, 298. 

linearis, iv, 125. 
longolobatus, iv, 125. 
robustus, iv, 125. 
varius, iv, 125. 
Gordius, Sphinx, i, 327. 
Gortyna, i, 115, 305; ix, 447. 
cataphracta, i, 115; x, 373-376, 509. 
flavago, i, 115. 
immanis, i, 115; ii, 35, 41; x, 372-373. 
nebris [? var. of nitela], i, 115. 
nictitans, i, 115, 340. 
nitela, allied species, i, 115. 
characteristics of its family, i, 113. 
depredations, i, 112; ii, 226; iii, 185-1 
148, 149-150; v, 304; vi, 1€8, 176; 
377; viii, 191-192; x, 374. 


detailed account, i, 110-116; viii, 191- 
192. 
food plants, i, 112; viii, 191. 
, natural bbstory, i, 114. 
reference, -i, 305; iii, 140; v, 324; viii, 
a 112; x, 376, 497, £09. 
remedies, i, 115-116. 

purpuripennis, i, 115. 

rutila, i, 115. 

sera [velata], i, 115, 340. 

stramentosa, i, 115. 

Gossy paria ulmi, vi, 189; x, 519. 

* Gout ” in wheat and barley, i, 125. 

Gouty gall beetle, x, 406-407, 516. 
gracilaria, Eunemoria [Synchlora glaucaria], 
* viii, 129. 
gracilis, Crangonyx, ix, 348. 

Grain Aphis, abundance in 1861, v, 249. 
brief notice, i, 313; ii, 225; iii, 154. 
detailed account, v, 246-253. 

different names of, v, 250-251. 

___ food plants, v, 252. 

2) forms, v, 247-248. 
4 injuries, v, 249-260; vil, 217-218, 362; viii, 222. 
__ life history, iii, 112-114; v, 251-252. 
method of attack, v, 248-249. 
parasites, v, 253. 
reference, i, 8, 314, 316; ili, 84; iv, 204; vi, 
103, 167, 168, 169; vii, 331, 335, 360, 383; 
viii, 122; x, 495. 

remedies, iii, 114; v, 253. 

Grain-beetle, vii, 280. 

Grain-flies, i, 224. 

frain-moth, the Angoumois, i, 299; x, 377-386. 
Grain Silvanus, i, 330. 
| Grain-weevil, the Calandra, i, 226, 304, 308, 316; 
fe ¥, 325; vi, 107; vii, 217, 362; viii, 278; x, 384, 
| 494, 517. 
| graminis, Cecidomyia [Diplosis], i, 321. 
zraminum, Drosophila, i, 218. 
granaria, Aphis [Siphonophora], i, 313; fi, 225; 

iii, 112, 150; v, 246, 250. 
[obtectus] , Bruchus, vii, 255. 
Calandra, i, 304, 316; v, 325; vi, 189; vii, 365; 
__-viii, 278; ix, 308; x, 517. 
Nectarophora [3iphonophora], v, 246. 
Siphonophora, v, 246; vi, 167. 
granarius [rufimanus], Bruchus, vii, 263, 267, 
\ 279-255. 
 Oscinis, i, 225. 
zrande, Isosoma, iv, 32. 
‘grandis, Arma [Podisus cynicus], i, 331. 

if Hadena [Mamestra], v, 210. 

; Lebia, x, 496. 

_ Mamestra, x, 482. 

irantii, Dynastes, v, 227, 321; viii, 252. 
ranuiata, Tettix, ii, 197. 

Gi pe berry moth, ix, 264. 

Grape curculio, viii, 286, 299; ix, 364,) 365; x, 
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Acutalis dorsalis, ix, 392, 410. 

Agrotis saucia, v, 2u5. 

Alypia octomaculata, v, 179, 300. 

Amphicerus bicaudatus, ii, 126. 

Anomals atrata, i, 307. 

Anomala binotata, x, 413. 

Anomala lucicola, i, 307; v, 305; x, 409. 

Anomala maculicollis, i, 307. 

Anomala marginata, x, 411-413, 491. 

Anomala minuta, x, 413. 

Anomala mcerens [marginata], i, 307. 

Anomala undulata, x, 413. 

Aphis sp., v, 162; vii, 369. 

Aphrophora quadrinotata, v, 245; ix, 392. 

Aphrophora Signoreti, v, 245. 

Chauliognathus Pennsyivanicus, ix, 344, 
463. 

Cicada septendecim, ii, 172. 

Colapsis brunnea, i, 321; vi, 183. 

Craponius inzequalis, viii, 286, 293; ix, 364. 

Darap:a [Ampelophaga] Myron, iv, 201, 
202; v, 174; vii, 38!; viii, 187, 295. 

Drosophila ampelophila, i, 217. 

Eachenopa binotata, i, 287. 

Erythroneura [Typhlocyba] vitis, ii, 30; v, 
302; vii, 345; viii, 257; ix, 403. 

Erythroneura [Typhlocyba] vulnerata, ix, 
402. 

Eudryas erata, v, 179. 

Haltica chalybea, i, 307; iii, 85; iv, 101; vi, 
188; vii, 333, 353; viii, 297. 

Icerya Purchasi, iv, 187. 

Isosoma [Evoxysoma] vitis, ii, 32; iv, 33; 
vii, 374; viii, 292. 

CG£canthus fasciatus, v, 310. 

@canthus latip-nnis, v, 311. 

Otiocerus Coquebertii, ix, 386. 

Oxyptilus periscelidactylus, viii, 297. 

Lasioptera vitis, iv, 64; v, 303, 304; vii, 376, 
382. 

Lecanium gp., viii, 215. 

Leptocoris trivittatus, x, 433. 

Lioderma ligata, iv, 25. 

Macrodactylus subspinosus, i, 229, 307; ii, 
66; iv, 199; v, 154; viii, 200. 

Murgantia histrionica, i, 265. 

Phylloxera vitifoliz, i, 4, 47; ii, 21, 35, 36; 
vil, 371; viii, 264; ix, 347. 

Pelidnota punctata, i, 307. 

Polycaon confertus, ii, i32. 

Prionus laticollis, iv, 22. 

Procris Americana, ii, 231; vii, 379. 

Pulvinaria innumerabilis, ii, 22; v, 326; vi, 
141; vii, 376; viii, 110, 177, 178, 216. 

Pulvinaria vitis, iii, 146. 

Spilosoma Virginica, i, 317. 

Systena frontalis, iv, 156. 

Thyreus Abbotii, v, 306; x, 502. 

Typhlocyba vitis, ix, 430. 

white grubs, ix, 354. 
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Grape leaf galls, i, 321. 
leaf folder, i, 86. 

Grape phylloxera, Riley’s studies on, i, 17. 

Grape-seed fly, iv, 33; vii, 373, 374; viii, 292. 

Grapevine bark-louse, v, 326. 
beetle, iii, 85; v, 229. 

Coccus, vii, 370. 

flea-beetle, i, 59, 244, 307, 317; iv, 96; vii, 
332, 353, 357, 361. 

hog-caterpillar, viii, 294. 

leaf-hopper, iv, 199; viii, 287; ix, 430. 

Phylloxera, ix, 347; x, 362, 498. 

seale insect, ili, 146; viii, 215, 216; x, 497. 

Sphinx, vii, 281. 

‘*Thripe,”’ viil, 116, 253. 

Tortrix, i, 56. 

Grapholitha interstinctana, x, 496, 5:0. 
Packardi (rose-twig borer), i, 57. 
prunivora, i, 329. 

Grapta, ii, 214; v, 285; x, 508. 

C-aureum [interrogationis], ix, 416; x, 508. 
comma, viii, 187; x, 507. 
comma, form Oryag, iv, 137. 
Faunus, iv, 1387; v, 282, 317; x, 507. 
interrogationis, vi, 187; viii, 187, 300; ix, 
446; x, 508. 
J-album, iv, 137; v, 282, 317; x, 507. 
Progne, iv, 137; x, 507. 
Satyrus, vii, 375. 
umbrcsa [var. of interrogationis ], ix, 446; 
x, 508. 
Graptodera [Haltica] chalybea, i, 59, 241, 317; 
iii, €5. 
Grass-birrowiag beetle (Cebrio), iii, 100 -101; iv, 
204. 
Grasshoppers, blister-beetle larva preying on 
eggs of, vi, 134. 
classification, i, 79; iv, 1¢0. 
depredations, i, 304; ix, 297; x, 439-443. 
early appearance, ix, 298, 439. 
Mermis parasitic on, iv, 126. 
midwinter appearance, ii, 3-4, 188, 223. 
mite parasitic on, viii, 179-180. 
plague of, in N. Y., x, 439-445, 496, 505. 
reference, iv, 159; ix, 350. 
remedies, i, 25, 50; ii, 24; x, 444-445. 
species treated of, ii, 188-198; vi, 151-153; 
ix, 330-334; x, 439-445. 
studies of (reference), iv, 165, 178. 
Grass-infesting mite, iii, 128-130; iv, 204 
Grass: insects, etc., injurious to, 
Agrotis fennica, viii, 235. 
Agrotis saucia, v, 202. 
Allorhina nitida, v, 320. 
Amblycephalas Curtisii, ix, 401, 410. 
Amblycephalus inimicus, ix, 401, 410. 
Amblycephalus Melsheimerii, ix, 401, 410. 
Amblycephalus Sayii, ix, 401, 410. 
Aphrophora quadrangularis, v, 245. 
Aulacizes [Diedrocephala] mollipes, ix, 
336, 410. 
Aulacizes [Diedrocephala] Noveboracensis, 
ix, 396, 410. 
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Blissus leucopterus, ii, 149, 233; vii, 331. 
Bryobia pratensis, vi, 161. 
Camnula pellucida, x, 443. 
Cebrio bicolor, vii, 371. 
Chelymorpha Argus, iv, 14. 
Chloropisca prolifica, vii, 216. 
Chortophaga viridifasciata, ix, 331, 
439; x, 443. 
Circotettix verruculosa, x, 443. 
Crambus exsiccatus, vi, 181. 
Crambus vulgivagellus, i, 99, 127; ii, 2; vi, 
182. 
Dissosteira Carolina, x, 443. 
Gortyna cataphracta, x, 374. 
Helochara communis, ix, 396. 
Lachnosterna fusca, i, 54, 61; ii, 3, 224; v, 
154° vi, 1833" vill, 1755 
Leucania albilinea, x, 490. 
Leucania unipuncta, i, 33; vi, 176. 
Limothrips poaphsgus, v, 153. 
Macrodactylus subspinosus, i, 229. 
Melanoplus atlanis, x, 442, 496. 
Melanoplvs femoratus, x, 443, 496. 
Melanoplus femur-rubrum, viii, 294; ix, 297; 
x, 442. 
Nephelodes violans, i, 99; iv, 57; vi, 180; 
viii, 225. 
Ptyelus lineatus, iv, 120; vii, 383. 
Pyralis costalis, x, 487. 
Siphonophora avenee [granaria], v, 252. 
Sphevophorus sculptilis, i, 259. 
Tettigonia bifida, ix, 395. 
Thrips, v, 304. 
grata, Bombyx [Eudryas], v, 180. 
Chloropiscea, iv, 71. 
Eudryas, i, 3°; v, 179-183; vi, 177; viii, 109, 
170; x, 481, 497. 
grataria, Hematopis, x, 483, 519. 
Gray gnat, vii, 354. 
Greasy cut-worm, i, 58. 
Green apple-leaf-tyer (Teras minuta), i, 329. 
fly (Aphis), ii, 31. 
grapevine Sphinx, v, 174-179; vii, 364. 
hag-moth, i, 328. 
Greenhouse gnat, x, 3356. 
Sciara, x, 397-399. 
Green rose-chafer (Cetonia aurata), i, 237. | 
Green-striped locust, ii, 187-198, 223; ix, 298, — 
330-334, 439; x. 498. 
maple-worm, ix, 422. 
griseus, Benacus, vii, 383. 
grossularie, Pempelia [Zophodia], ii, 10; viii, 


323, 


Zophodia, viii, 294. 2 
Ground beetles, i, 40; viii, 237; x, 493. 
Gryllotalpa, i, 69. 

borealis, ii, 233; vi, 149-151; x, 519. 

Columbia, vi, 151. 

longipennis [Columbia], v. 326; vi, 151. 

vulgaris, iv, 180; vi, 151. 

Gryllus abbreviatus, viii, 179. 
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Gryllus [Boreus] hyemalis, ii, 236. 
luctuosus, viii, 110, 179, 300; x, 497. 
grynea, Catoca’a, i, 328. 
Guest-beetle, v, :73. 
guttata [s gnifera], Coptocycla, vi, 127; vii, 369. 
Smilia, ix, 389. 
guttatus, Julus, x, 419. 
Gypona flavilineata [? striata], ix, 397, 410. 
s-arlatina, ix, 397. 
striata, ix, 410. 
Gypsy moth, vii, 302-304, 335-337, 357; ix, 42)- 
426; x, 869-372, 485, 505. 
Commission, work of, ix, 422-426; x, 369- 
372. 


x. 


Habrosyne scripta, i, 340. 

_ Hadena, |, 8, 58, 106; viii, 231. 
{Mamestra] adjuncta, ix, 456. 
adusta, of Europe, iv, 127. 
arctica, v, 212; ix, 447; x, 482. 
devastatrix, i, 58; viii, 235; x, 482. 
finitima, x, 482. 
fractilinea, x, 482. 

[Mamestra] grandis, v, 210. 
laterivia, x, 482. 
lignico'or, ix, 456. 
passer, x, 482. 
{[Mamestra] subjuncta, i, 58. 
turbulenta, x, 509. 
verbascoides, i, 340. 
Hadrobregmus foveatus, iv, 20, 22. 
_ Hematobia cornicola [serrata], v, 220, 223, 310, 


325. 
serrata, detailed account, v, 220-227; vii, 


332-334; viii, 192-196. 
distribution, v, 226; ix, 296. 
European bibliography, v, 223. 
habitr, v, 220-222, 225; vii, 333. 
identical with an European species, v, 
222-223, 310. 
injury to cattle, v, 225-226; vii, 333; 
viii, 193, 195-196. 
introduction, v, 223. 
life-history, v, 224-225. 
preventives, v, 325; vi, 169. 
references, v, 325; viii, 126, 194, 297; 
ix, 444, 462. 
remedies, v, 226-227; ix, 442, 
Heematopinus eurysternus, i, 48. 
piliferus, i, 48. 
suis, i, 48. 
vituli, i, 48. 
Heematopis grataria, x, 483, 519. 
hz morrhoidalis, Heliothrips, i, 332; ii, 56. 
Hag-moth (Phobetron), i, 328. 
Hag-moth caterpillar, ii, 227; v, 183-192, 306; 
ix, 443. 
Hairsnakes, iv, 125-127; ix, 298. 
Hairworms, ii, 230; iv, 125. 
Haj\isidota, x, 466. 
carye, i, 328; vi, 187; vii, 355; viii, 296; ix, 
455. 
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Halisidota maculata, i, 328. 
tessellaris, v, 308; x, 481. 
Haltica alni [oimarginata], iv, 97, 100. 
bimarginata, iv, 96-101; v, 170. 
chalybea, i, 307, 317; iv, $6; vi, 188, 189; vii, 
332, 353, 361; viii, 298. 
s'riolata [Phyllotreta vittata], 1, 310; vii, 
372. 
Halticini, iv, 102; x, 416. 
Ham infesting mite, iii, 151. 
hamamelis, Acronycta, x, 482. 
hamamelidis, Brysocrypta (Hormaphis], ix, 
409, 412. 
hamamelicis, Hormaphis, ix, 41!, 412. 
hamellus, Crambus, i, 150. 
Hammondi, Pempelia, i, 3.9. 
Harlequin cibba e-tug, absence of parasites, 
i, 268-269. 
a southern insect, i, 264-265. 
description, i, 265-266. 
detailed account, i, 264-271; ix, 315-317. 
difficult to destroy, i, «68. 
distribution, i, £66-76.; ii, 55-56; vi, 177; ix, 
315. 
injuries, i, 267-268. 
means of destruction, i, 269-270. 
natural history, i, 266. 
reference, i, 39, 195; ii, 95, 145, 146; vii, 
872; x, 498. 
remedies, i, 40, 63; ix, 316-317. 
Harmonia picta, ii, 1&6. 
pioi, iv, 19. 
Harpactor [Milyas] cinctus, iii, 108. 
Harpalus caliginosus, viii, 237. 
larva from strawberry-roots, ix, 462. 
Harpiphorus varianus, vi, 186. 
harpyia [domestica], Musca, ix, 3'0, 3:4. 
Harr'sii, Asp‘diotus |Chionaspis furfurus], i, 
33.; vali, 293. 
Dytiscus, iii, 141; v, 325; x, 493, 510. 
Ellema, ix, 449; x, 508. 
haruspica, Agrotis, x, 482. 
Harvest-fly, ii, 179; iv, 202. 
Harvest mites, v, 290; vi, 160. 
Harveyi [albilinea] , Leucania, viii, 291. 
Hawthorn Cingis, iv, 108. 
‘* Heerwurm,”’ x, 390. 
Heiligbrodti, Anisota [Sphingicampaj, v, 199. 
Sphingicampa, v, 199. 
Heleochara Fitch, nov. gen., i, 209. 
communis, ix, ¢$6, 4 0. 
Heliconia Charitonia, i, 70. 
Heliothis armizer, benefit of destroying first 
brood, i, 126. 
bibliography, i, 16, 244. 
boll-worm of tne South, i, 117. 
carnivorous habit of caterpillar, i, 119-120. 
description, i, 1:8. 
detailed account, i, 11€-126. 
food-plants, i, 120. 
geographical distribution, i, 121. 
m-»thod of attackiag corn, i, 122-:23. 
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Heliothis moth a day-feeder, i, 118-119. 
occurrence in N. Y., i, 124. 
operations as a ‘‘corn-worm,”’ i, 121-122; 
vi, 185; vii, 216, 363. 
reference, i, 8; ii, 2, 93; vii, 382. 
remedies, i, 125-126. 
Heliothis umbrosus [armiger], i, 116. 
Heliothrips he:morrhoidalis, i, 332; ii, 56. 
Heliria scalaris, ix, 410. 
Hellgrammite fly, iv, 208; v, 326; vii, 254; viii, 
300; x, 490, 501. 
Helophilus, vestiture of, i, 212. 
latifrons, vii, 228; viii, 287, 297; ix, 440, 462. 
similis [latifrons], iv, 200; vii, 228, 230, 233. 
[Eristalis] tenax, i, 212. 
Helotropha reniformis, x, 482. 
helva, Orthosia, i, 340. 
Helxines, Crepidodera, iv, 102, 196. 
Hemaris Buffaloénsis, ix, 451. 
diffinis, ix, 451. 
Thysbe var. ruficaudis, x, 494. 
Hemerobiide, i, 302. 
Hemerobius [Corydalis] cornuta, viii, 159. 
[Psectra] delicatuius, iv, 176. 
dipterus [Psectra diptera], iv, 176. 
[Chauliodes] pectinicornis, viii, 155. 
Hemerophila unitaria, x, 483. 
Hemileuca Maia, i, 328; il, 40, 75; iii, 91; iv, 52, 
195; v, 186; ix, 448, 456. 
Hemiptera, catalogue of Homopteraof N. Y., 
ix, 381-413. 
elassification, i, 78-79; iv, 167, 190; viii, 302; 
ix, 466. 
contributions of, iv, 203; v, 326; vi, 189; 
vii, 383-384; viii, 299; ix, 463-464; x, 512, 
517-519. 
depredating on the apple-tree, list of, i, 
331-332. 
depredating on hemlock, iv, 20, 24-25. 
hibernation of, viii, 270. 
in U. S. Nat. Museum, i, 23; ix, 411-413. 
manner of feeding, viii, 274. 
predaceous, iv, 85, 133. 
reference, i, 17, 227; ix, 333; x, 368. 
species treated of, i, 264-288, 311; ii, 144-187; 
iii, 107-128; iv, 12-13, 107-121; v, 243-257, 
273-281; vi, 137-148; vii, 317-818, 331-332; 
viii, 152-155, 205-220, 253-257; ix, 315-329; 
x, 420-439, 
spiders feeding on, x, 430. 
studies in, iv, 10, 165. 
Hemiptera, Heteropterous, i, 306; iv, 181; x, 
432, 
Hemiptera-Homoptera, number in U.8., iv, 181. 
hemipterum, Acridium [Chortophaga viridifas- 
ciata], ii, 187, 
Hemiteles, ii, 79; v, 99. 
sessilis, i, 86. 
Smithii, i, 86. 
thyridopterigis, i, 85. 
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Hemlock: insects injurious to, 
Callidium sp., iv, 20, 23. 
Caloptenus [Melanoplus] spretus, iv, £0, 25. 
Cicada septendecim, iv, 20, 25. 
Cleora pulchraria, iv, 20, 21. 
Crypturgus atomus, iv, 20, 24. 
Dicerca sp., iv, 20, 22. 
Eacles imperialis, iv, 20, 21. 
Eupithecia luteata, iv, 20, 21. 
Eupithecia sp. (Hemlock inch-worm), iv, 
20, 21. 
Gelechia abietisella, iv, 20, 22, 59. 
Hadrobregmus foveatus, iv, 20, 22. 
Hylotrupes bajulus, iv, 20, 23. 
Leptura Canadensis, iv, 20, 23. 
Lioderma ligata, iv, 20, 25. | 
Nyctobates Pennsylvanicus, iv, £0. 
Orthosoma brunneum, iv, 20, 22. 
Parorgyia parallela, i, 328; ix, 455. 
Pinipestis Zimmermani, iv, 19. 4 
Pissodes strobi, iv, 20, 24; ix, 345. 
Tephrosia Canadaria, iv, 20, 21. 
Thyridopteryx ephemerzeformis, i, 84; iv, © 
20, 21. 2 
Tineid, iv, 59. 
Tolype laricis, i, 88; iv, 20, 21. 
Tortrix fumiferana, iv, 20, 22. : 
Hemlock-leaf miner (?Gelechia abietisella), ; 
iv, 59. 
hemorrhea, Penthimia, ix, 39°. 
Henrici, Thecla, iv, 137. 
Hentzii, Chauliognathus, iv, 84. 
Hepialug, ii, 217. : 
heracliana, Depressaria, ix, 454. 
herculaneus, Camponotus, vii, 377; x, 35, 366, — 
491. 
Hercules, Dynastes., vii, 249. 
herilis, Agrotis, viii, 300; x, 482, 519. 
heros, 4schna, i, 322. j 
Herrickii, Platygaster, i, 321. 
Herse [Clyton}, Apatura, i, 86. 
Hesperia lineola, iv, 127. 
Hesperid butterfly, x, 502. 
Hesperide, i, 335, 337, 339; ii, 214; vii, 371. 4 
thesperidum, Coccus [Pulvinaria innumerabi- 
lis], vii, 370. 
hesperidum, Lecanium, ii, 32; vii, 370; x, 512. 
Hessian-fly, detailed accounts by Fitch (ab- 
stracts), i, 298-299, 321. 
injuries, v, 263; ix, 426. 
reference, i, 224, 308, 3°6; ii, 125, 151, 226; 
iii, 97; v, 2&6, 325, vi, 176; vii, 368; viii, 
122; ix, 447. ; 
remedies, i, 58, 63; v, 264. 
Heterocampa marina [unicolor], i, 137. 
marthesia, x, 481. 
Heterocera, i, 339-341; ix, 450, 453, 456, 461; x, 
481-483. 
Heterochroa Californica, viii, 296. 
Heteropacha Rileyana, ii, 40. | 


Heterophleps triguttata, x, 483. 
Heteroptera, classification, i, 79. 

depredating cn apple-tree, list of, i, 231. 

number of species, iv, 165, 181. 

species treated of, i, 264-281; ii, 145-148; iv, 

107-114, 156-158; ix, 315-317; x, 430-439. 

studies of, iv, 10. 
Heteropterous-Hemiptera, i, 294, 306; iv, 181. 
Heteropus ventricosus, ii, 110; vi, 187, 190; x, 

385-386. 
Hexagenia bilineata, iv, 124. 
Hibernating grasshoppers, ii, 196, 197. 
Hickory-borer, ii, 223; viii, 175-176; x, 497. 
Hickory tussock-moth, 1, 228. 
Hilli, Hypocala, vii, 375. 
Hippiscus tuberculatus, ix, 330. 
Hippoboscide, i, 79. 
 Hippodamia, vi, 118. 

convergens, iii, 153; v, 249-50, 257; vii, 382. 

[Megilla] maculata, iv, 80, 81. 
hirticula, Lachnosterna, i, 330; ix, 355. 
histrionica, Murgantia, see Murgantia_his- 

trionica. 

Strachia [= prec.], i, £64; viii, 292. 
Hive-bee, x, 404. ; 
Homalomyia, i, 168, 169, 171. 

eanicularis, i, 168, 171. 

cilicrura [floricola Meig.j, i, 184. 

floricola, i, 184. 

prostrata, i, 171. 

sealaris, i, 168, 171. 

tetracantha, i, 171. 

Homaloptera, i, 79. 

Homalota lividipennis, v, 303. 

Homohadena [Oncocnemis] atrifasciata, v, 
285. 

badistriga, vii, 375. 

Homoptera, catalogue of N. Y., i, 300 (ab- 
stract), 323 (reference); ix, 381-413; x, 
498 (ref.). 

characters, i, 79. 

depredating on the apple-tree, i, 331-332. 

number of species, estimate, iv, 181. 

species treated, i, 281-288; ii, 167-187; iii, 

112-128; iv, 114-121; v, 242-258, 276-281; 
vi, 141-148; vii, 296-301; viii, 152-155, 207- 
216; ix, 317-3 9; x, 420 430. 

studies in, iv, 165. 

Homoptera Edusa [lunata], vii, 375. 

lunata, iv, 57-59; v, 315; vii, 375. 

Saundersii [luvata], iv, 57. 

Honey-bee, i, 318; viii, 280; ix, 33; x, 404. 

bee fly (Eristalis tenax), vii, 29. 

bug (Leptocoris trivittatus), iv, 157. 
Honeysuckle saw-fly, iii, 88. 
Hop: insects injurious to, 

Aphis [Phorodon] humuli, 

115. 
Gortyna immanis, ii, 41; x, 372-373. 
Phorodon humuli, iii, 115; iv, 12, 197, 199; 
vi, 103, 167; vii, 331, 325; viii, 122, 207- 
210, 267; ix, £94, 369; x, 427-428, 429. | 


i, 319, 320; iii, 
. 
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Hop: insects injurious to — (Continued). 
Rhizobiine, iv, 196, 197. 

Hopperdozer, vii, 338; x, 444. 

Hop-vine aphis, destruction by, iii, 84, 112, 

148; iv, 12; vi, 108, 167; x, 426-427, 429. 
general account, i, 319-320; iii, 115-118; 
viii, 207-210. 
lady-bug preying on, iii, 116, 148; iv, 12. 
life-history, viii, 207-208. 
preventives, viii, 210. 
reference, i, 8, 296; iii, 149; iv, 197, 199, 
204; v, 153; vii, 381, 835, 345, 357; viii, 
122; ix, 294, 369; x, 362, 495, 497, 512. 
remedies, i, 319; iii, 117; vi, 167; viii, 209. 
when to attack, viii, 208; x, 428. 
Hop-vine grub (Gortyna immanis), ii, 35, 40; 
x, 372-373. 
Horatius, Nis« niades, i, 334. 
hordei, Aph's [Siphonophora granaria], iii, 112; 
v, 246, 251. 
Eurytoma [Isosoma], i, 304, 307; iv, 27. 
Isosoma, iv, 11, 27-35, 205; v, 315; ix, 458. 
Pteromalus [= prec. ], i, 207. 

Hormaphis hamamelidis, ix, 4:1, 412. 

Horn-fly, v, 306, 307, 308; vii, 332-334. 

Horn-tails, ii, 226; iv, 38, 95; v, 311; vi, 171. 

Horned Corydalis, viii, 159-162; x, 497. 

Hornets, i, 78, 168; iv, 190; ix, 33, 60. 

horridus, Acarus [Tyroglyphus longior], v, 292. 

hortensis [czeruleocinctus], Julus, iii, 133. 
Smynthurus, i, 322; ii, 2 7. 

hortulanus, Bibio, ii, 112. 

Horse-chestnut: insects injurious to, 
Amphidasys [Eubyia] cognataria. ii, 101. 
Orgyia levcostigma, i, 33, 64, 98; ii, 69; iv, 

50; vi, 107; vii, 216; ix, 295, 437. 
Zeuzera pyrina, ix, 426, 

Horse flies, vi, 116. 

House flies, i, 62. 
fly fungus, ii, 179. 
fly, i, 146, 169, 183, 223; iv, 167; vi, 168; vii, 

316; x, 475. 
fly parasite, vii, 384. 
infesting beetle, ix, 422. 

Household centipede, ix, 440. 

Hover-flies, vii, 229; x, 377. 

humeralis, Purpuricenus, i, 297. 

humicola, Podura [Achorutes], ii, 205, 244. 

Humming-bird moths, v, 309; x, 494. ~ 

humuli, Hypena, vii, 375. 

humuli, Phorodon, see Paorodon humuli. 

Hundred-legged worm, iv, 132. 

Hunter-weevil, i, 254, 256, 301, 305, 310, 313, 318. 

huntera, Pyrameis, x, 507. 

hyalina, Tingis [Corythuca ciliata], iv, 107. 

hyalinata, Eudioptis, x, 503. 

hyalinata, Phakellura [— prec.], v, 320. 

hyalipennis, Sciara, v, 265. 

Hybernia tiliaria, i, 72, 329. 

Hydrachnida, v, 290. 

Hydrcecia or Gortyna, i, 115. 
nictitans, x, 482, 
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Hydreecia nitela, viii, 192. Hypoderma bonassi [lineataj, vi, 111. | 
sera, x, 482. bovis. of Europe, vi, 11'-114. P| 
Hydrophilide, iv, 182. t¢ bovis [H. lineata], i, 99. 
Hydrophilus triangularis, vi, 188; viii, 298. lineata, vi, 111. 
hyemalis [quadrimacu'atus], Anopheles, i, | hypophlzas. Chrysophanus, iv, 137. — 3 
298. Hyppa xylinoides, iv, 138; x, 482. 


Culex [Anopheles quadrimaculatus], i, 298; Hystricia abrupta [Tachina vivida] , viii, 297. 


Hi, 241.0 pele vivida, ix, 462, 
Panorpa and Gryllus [Boreus hyemalis], ii, 
236. iB , 
Trichocera, ii, 243. Icelus, Nisoniades, i, 335, 336, 337; vi, 180; vii, 
Hy)lastes trifolii, i, 8, 54, 247; viii, 378. 375, ix, 449. 
Hylastinus obseurus [= prec.], vii, 835. Icerya Purchasi, iv, 187, 188; v, 326; vi, 101; 
Hylemyia species, i, 171, 180, 202. vii, 340: viii, 275 


antiqua, i, 180, 202. 
deceptiva [Phorbia fusciceps Zett .], i, 171, 
201, 202, 226. 
[Anthomyia] similis, i, 202. 
tarsata, i, 171. 
Hy lesinus opaculus, iv, 144, 145; vii, 352; ix, 367- 
[Aylastes) trifolli, vi, 178; vii, 335. 
Hylius, Dynastes, vii, 249, 250. 
Hylotrupes bajulus, iv, 20, 23. 
Hylurgops, ii, 55. 
Hylurgus [ Jendroctonus] rufipenvis, ii, 54. 
Hymenopsy che coniferarum {[Thyridopteryx ondowee ata 
ephemereformis], i, 81. 


Hymenoptera, classification, i, 78; iv, 167, 190; acme us Bas Were 1, 86. : 
viii, 300. parasitic on plant-lice, i, 302. 


parasitic on red-humped apple-tree cater 


Icerya scale and parasite. vii, 360. 
iceryze, Lestophonus, vi, 105. 
Ichveumon flies, i, 78, 84, 10', 145, 176, 187, 308, 
313; iv, 188, 201; viii, 275. 
Ichneumon ceruleus, vii, 228. 
[Isosoma] hordei, iv, 27. 
[Thalessa] lunator, iv, 35, 37. 
signatipes, vii, 228. 
Ichneumonidz, attacked by Entomophthora 
spherosperma, vii, 316. : 
beneficial habits of, iv, 85; viii, 275. 


contributions of, iv, 205; v, 324; vi, 186; : ai 
viii, 296; ix, 461; x, 509, 515. pillar, iii, 90. 

delayed pupation in, i, 136. parasitic on vagabond Crambus, i, 145. 

devredating on the apple-tree, list of, i, 330. species treated of, i, 85, 145; iv, 35-42; viii, 


Gordius a parasite of, iv, 126. iti ee : hidi 
number of species, iv, 165, 181. Ichneumonide, Aphidivorousg, v, 253. 


oviposition of, i, 74. Ichthyura inclusa, ix, 450. 


parasitic, i, 110, 187. é ven, ix, 455. : 

pyrethrum affecting readily, i, 40. icorize, Scolytus, iv, 107. 

reference, i, 161; iv, 48; x, 360, 403, 475. Icterus galbula, 5. 82. 

sense organs of, iv, 180. Idiocerus genus, ix, 396. 

sexual characters in, i, 172. alternatus [?Jassus verticis], ix, 399, 410. 


species treated, ii, 217-221; iv, 27-46; v,164-|  lachrymalis, ix, 398-399. 
173; vi, 109-111; vii, 223-224; viii, 163-169; maculipennis, ix, 399. 
ix, 335-336, 431; x, 365-369. pallidus, ix, 399. 
studies in, i, 19; iv, 10. suturalis, ix, 3¢9. 
Hymenorus obscurus, i, 331; ii, 226; vi, 129. ignota, Monostegia, ix, 431. 
Hypena erectalis [scabra], ix, 454. Imbricated snout-beetle, i, 331. 
humuli, vi', 375. imbricator, Eriosoma [Pemphigus], ix, 408, 412. 
scadbra, ix, 454. Pemphigus, iii, 123-126, 142, 152, 13. 
Hypera, i, 248. Schizoneura [=prec. ], ix, 411, 412. 
[Phytonomus, rumicis, i, 248. imbricatus, Epiczerus, i, 331. 
hyperborea, Piatarctia, ix, 452. imbricornis, Prionus, i, 330. 
Hyperchiria Io, i, 72, 328; iv, 206; v, 186; vi, 187; | immaculatus, Myrmeleon, vii, 318, 334: ix, 440. 
ix, 450, 453; x, 481. immanis, Gortyna, i, 115; ii, 35, 41; x, 372-373. — 
varia [Io], ix, 453. immunis [? placidus], Sphenophorus, i, 254. 


imperialis, Eacles, ii, 282; iv, 20, 21; v, 824; ix, 


Hyperplatys maculatus, i, 231; vi, 1&8. 
462; x, 481. 


Hy phantria cunea, i, 57, 306, 328; ii, 83; iii, $3; Dryocdmpa [Eacles]. ix, 447 
ix, 295, 422. implicita, Lachnosterna, ix, 355. 
punctata [=prec ], i, 306. impressus, Julus [Parajulus], iii, 132. 
textor [= prec.], i, 5°, 205, 328; ii, 88; iii. 93. impunctatus, Cixius [ Wyndus], ix, 3-6. 
Hypocala Hilli, vii, 375. Myndus, ix. 410 
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inzqualis, Craponius, ii, 33; vii, 286, 299; ix, 


861-365: x, 498. 
incertus [decumanus Erich ], Melanotus, i, 330. 


Inch-worms, ii, 98. 
inclusa, Ichthyura, ix, 450. 
inconstans, Molobrus [Sciara], x, 387. 
incrassata, Phora, x, 405. 
Incurvaria acerifoliella, i, 308; v, 215-219; ix, 
458. 
iridella [= prec.], v, 216. 
incurvus, Tachys, v, 303. 
Inda, Cetonia [Euphoria], i, 232; viii, 295. 
Euphoria, i, 232-239, 330; vi, 173; viii, 295; 
ix, 412, 463; x, 503, 516. 
Euryomia [==prec.], i, 233; x, 504. 
Indian Cetonia [==prec.], i, 232-239, 330; viii, 
295; ix, 443; x, 504. 
indigenella, Phycis [Mineola], i, 329; x, 515. 
indistinctus, Macrops, x, 517. 
indivisalis [bifidalis] , Tortricodes, vii, 375. 
Indus, Scarabzeus [Euphoria Inda}, i, 232, 239. 
inermis [saucia], Agrotis, v, 200, 201. 
Smilia [Stictocephala], ix, 388. 
Stictocepha'a, i, 284: ix, 410. 
infans, Brephos, vii, 375. 
infirma, Orthodes, i, 340. 
infuscata [var. of viridifascia’a], Chorto- 
phaga, ix, 332, 334. 
Locusta [= prec. ], ii, 188. 
infuscatus, Gomphocerus [= prec. ], ii, 188. 
inimica, Cecidomyia [Oiplosis!, i, 321. 
inimicus, Amblycephalus [Deltocephalus], ix, 
401-402, 4°0. 
Deltocephalus, ix, 410. 
innumerabilis, Coccus [Pulvinaria], i, 201. 
Lecanium [Pulvinaria] , ii, 230; v, 313; vii, 
376. 
Pulvinaria, se3 Pulvinaria innumerabilis. 
inornata, Smilia [Cyrtolobus inornatus], i, 284; 
ix, 388. 
Tiphia, viii, 238. 
inornatus, Cyrt lobus, ix, 410. 
Inquilines, i, 161. 
inquinata, Mantis, iv, 162. 
inquinatellus, Crambus, i, 150. 
inquinatus, Aphodius, iii, 102-103; vii, 379. 
inquisitor, Cryptus [Pimpla], i, 84. 
Pimpla, i, 84 
Insect depredators on the apple-tree, list of, 
i, 327-332, 
depredations, preventives of, i, 63-65. 
depre«.dations, remedies for, i, 5’-63. 
depredations, sececy of, viii, 263-264. 
diseases, cu'tivation of, vii, 341. 
enemies, how to meet them, viii, 269. 
fauna of United States, iv, 181. 
orders, special studies in, iv, 164-165. 
pests, bounties for, ix, 436-437. 
pests introduced, 
£zeria tipuliformis, i, 8. 
Agrot s baja, i, 8 
Agrotis c-nigrum, i, 8. 
Agrotis plecta, i, 8. 
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Insect pests introduced — (Continued). 
Agrctis prasina, i, 8. 
Agrotis saucia, i, 8. 
Agrotis ypsilon, i, 8. 
Anthomyia ceparum, i, °. 
Anthrenus scrophulariz, i, 9; vi, 175; 
vii, 335. 
Aphis brassice, vi, 148. 
Aphis mali, i, 8. 
Carpocapsa pomonella, i, 8. 
Cecidomyia destructor, i, 58, 321. 
Cephus pygmeeus, vii, 334; viii, 167. 
Cladius pectinicornis, x, 499. 
Crioveris asparagi, 1, 8; v, 335; viii, 
25!. 
Crioceris 12-punctata, viii, 250. 
Dermestes lardarius, vi, 120. 
Diplosis pyrivora, i, 8; vii, 335; viii, 
142. 
Emphytus cinctus, x, 499. 
Ephestia interpunctella, i, 8. 
Galeruca xanthomelzna [Galerucella 
luteola], v, 236; vii, 335. 
Heematobia serrata, v, 222; vii, 333; 
viii, 193. 
Hadena Arctica, i, 8. 
Heliothis armiger, i, 8. 
Hylastes trifolii, i, 8. 
Hylastinus obscurus, vii, 335. 
Icerya Purchasi, vii, 340; viii, 275. 
Mamestra trifolii, i, 8. 
Mytilaspis pomicorticis [pomorum], i, 8. 
Myzus cerasi, v, 254. 
Nematus Erichsonii, vii, 335; viii, 169. 
Nematus ventricosus [ribesii], i, 8; 
fi, 217; vii, 335. 
Ocneria dispar, vii, 335. 
Otiorhynchus picipes, x, 419. 
Otiorhynchus sulcatus, x, 419. 
Phiceotribus liminaris, v, 319. 
Phorbia ceparum, i, 173. 
Phorodon humuli, i, 8; vii, 335; viii, 
207. 
Phytonomus punctatus, i, 251-252; x, 
487. 
Pieris rape, i, 8; vii, 335; viii, 251. 
Siphonophora avene [granaria], i, 8; 
v, 2475 vii, 335. 
Xyleborus dispar, ix, 419. 
pests, number of, iv, 188. 
ravages, how met, iv, 189-190. 
ravages, increase of, iv, 186. 
ravages, possibility of prevention, 
268. 
Insecticides, general, iv, 190-19!; viii, 274. 
Insecticides, specific, 
Arsenites with Bordeaux mixture, ix, 435. 
bisulphide of carbon, i, 47. 
carbolic acid, i, 47-48; ii, 27,28. 
borax, i, 343. 
carbolic wash, ii, 24-26, 27-28. 
carbolized p!aster, vii, 34}. 
cayenne pepper, ii, 34. 


viii, 
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Insecticides, specific — (Continued). 
coal ashes, ii, 24. 
coal-oil refuse, ii, 27. 
coal tar, i, 50-52. 
gas-lime, i, 52-55. 
gypsum and kerosene, ii, 29. 
‘* Gold Dust,” ix, 434. 
hellebore, i, 40-43. 
kerosene, i, 43-45. 
kerosene emulsion, ii, 36-38; viii, 209. 
lime and arsevites, ix, 416. 
London purple, i, 34-36; ix, 414-415. 
May-weed (“aruta cotula), ii, 34. 
naphthaline, ii, 34-35. 
ox-eye daisy (Leucanthemum vulgare), ii, 
34. e 
paraffine, i, 243. 
paraffine oil, i, 4€-47. 
Paris green, i, 25-34, 
pyrethrum, i, 36-40; ii, 26. 
road dust, ii, 27. 
saltpetre, ii, 28. 
soap powders, ix, 434. 
soluble phenyle, i, 48-50. 
sulphur, ii, 32. 
tobacco, infusion of, ii, 31-32. 
tobacco juice, vaporized, ii, 29-31. 
Insectivorous birds, protection of, ix, 349-351. 
Insects, anatomical studies of, iv, 166-167. 
beneficial to be protected, viii, 275. 
beneficial, introduced, 
Clerus formicarius, x, 500. 
Lestophonus icerye, vi, 105. 
Vedalia cardinalis, vi, 105. 
classification of, i, 78-80. 
economic studies of, iv, 167-169; viii, 227. 
embryological studies of, iv, 167. 
estimated lcsses from depredations, i, 5-8. 
extent of depredations, i, 2-5. 
food-habits of, iv, 186. 
histological] studies of, iv, 167. 
immense nun ber of, i, 12-14. 
introduced, increased destructiveness of, 
i, 9-10. 
introduction from abroad, iv, 1&6. 
life duration of, i, 332-341. 
life-histories of, iv, 166. 
limited knowledge of early stages, iv, 181- 
182. 
number described, iv, 165; viii, 266-267. 
of National Museum, iv, 182-183. 
rapidity of propagation of, viii, 267. 
small size of, viii, 264-266. 
insolita, Sphinx, v, 317. 
instabilis, Orthosia [Tzniocampa alia], i, 328. 
instrutana, Sericoris, x, 483. 
insularis, Epeira, ix, 464. 
integerrima, Datana, i, 328. 
intermedia, Cucuilia, vii, 375; ix, 450. 
interpunctella, Ephestia, i, 8; iv, 206; x, 510. 
interrogationis, Grapta, vi, 187; viii, 187, 300; 
ix, 416; x, 508. 


. 
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Intestinal worm, ix, 298. 
interstinctana, Grapholitha, x, 496, 510. 
inversa, Lachnosterna, ix, 355. 
invitus, Lygus, vii, 348; viii, 105, 125, 299. 
Io Emperor moth, i, 328. 
Io, Hyperchiria, i, 72, 328; iv, 206; v, 186; vi, 
187; ix, 450, 453; x, 481. 
Ips fasciatus [quadriguttatus], i, 330; vi, 188. 
iricolor, Serica, i, 330. 
iridella [acerifoliella], Incurvaria, v, 216. 
Tinea [= prec.], i, 308; v, 216. 
irresecta, Mylabris [: ruchus obtectus], vii, 256. 
irresectus [obtectus], Bruchus, vii, 256, 279. 
irritans, Lyperosia [Hzmatobia serrata], v, 223. 
Pulex, i, 62; vi, 173. 
irroratus, Jassus [Phlepsius], i, 331; ix, 402, 
410. 
Phleyx sius, ix, 410. 
Irus, Thecla, iii, 140; iv, 137; ix, 449. 
isabella, Arctia [Pyrrharctia], vii, 225. 
Pyrrharctia, vii, 225-228, 368; ix, 439; x, 481. 
Spilosoma [= prec.], vii, 225; x, 502. 
ischiaca MS., Anthomyia, i, 195. 
isomera, Cladius, vii, 224. 
Isosoma captivum, iv, 34, 35. 
elymi, iv, 32. 
grande, iv, 32. 
hordei, iv, 11, 27-385, 205; v, 315; ix, 4°8. 
nigrum [= prec.], iv, 28. 
tritici, iv, 28, 20, 32; v, 315. 
[Evoxysoma] vitis, ii, 32; iv, 33; vii, 374; 
viii, 292, 293. 
Isotoma albella, vi, 190. 
italicus, Bittacus, x, 477. 
Itch mite, iii, 129; v, 290. 
Ithycerus Noveboracensis, i, 300, 331. 
Iulus [Julus] czeruleocinctus, iv, 208. 
Ixodes sp.?, ix, 464. 
[Dermacentor] Americanus, vi, 158. 
[Boophilus] bovis, vi, 156-1&8; ix, <58. 
cruciarius, vi, 158. 
unipunctatus, vi, 158. 
Ixodide, v, 290. 


J. 

J-album, Grapta, iv, 137; v, 282, 317, x, 507. 

Jamaicensis, Smerinthus, ix, 451. 

Janus [Phyllcecus] flaviventris, viii, 108, 66- 

168; ix, 461; x, 497. 

Jassides, ix, 396, 402. 

Jassus [Platymetopius] acutus, ix, 402. 
[Phiepsius] fulvidorsum, ix, 402, 410. 
[Phlepsius] irroratus, i, 331; ix, 402, 410. 
olitorius, ix, 398, 410. 
verticis, ix, 410. 

Joint-worm, i, 8, 224, 225, 226, 300, 304, 307, 

£08, 3:0; ix, 458. 
Joint-worm fiy, iv, 11, 27-35, 205. 
juglandis Fitch, Aspidiotus [Mytilaspis pomo- 
rum], iv, 114. 
Corythuca, iv, 108. 
Lecanium, x, 518. 
Smerinthus, x, 508. 


Julianus, Strategus, vii, 249. 
Julidee, ii, 229; iii, 182; iv, 132; x, 445-449, 487, 
519. 
juloides, Gamasus, iii, 134. 
Julus, i, 307; v, 311; x, 451. 
Americanus [?Spirobolus marginatus], i, 
307. 
ceeruJeocinctus, attacking geraniums, iv, 
307. 
attacking potatoes, iii, 132, 153; ix, 
464; x, 445-449, 451, 487, 489. 
beneath carpets, v, 296. 
bibliography. iii, 133. 
habits, ii, 229. 
infested with Uropoda Americana, vii, 
384. 
reference, iii, 142; v, 326; vi, 190; ix, 
199; x, 513. 
remedies, ii, 229. 
complanatus [pars. ? Polydesmus serratus], 
iii, 133. 
guttatus, x, 449. 
hortensis [czeruleocinctus], iii, 133. 
{Parajulus] impressus, iii, 132. 
[Spirobolus] marginatus, iii, 134. 
multistriatus [czeruleocinctus], iii, 133. 
Jumping cocoon, vi, 186. 
galls, vii, 3€9, 310, 364. 
seeds, iv, 151-154; v, 315; vii, 309, 310. 
. spiders, x, 430. 
sumach beetle, v, 271. 
June beetle, i, 330. 
June-bug, vii, 381: x, 408. 
Juniper plant-bug, x, 430-432, 
juniperinus, Cimex [Pentatoma juniperina], 
x, 431, 512. 
juniperina, Pentatoma, x, 430-432, 490. 
Junonia Ceenia, vii, 381. 
Juvenalis, Nisoniades, i, 333, 334, 335, 338; vi, 
180; vii, 375. 


K. 
kalmiz, Sphinx, v, 177; x, 508, 515. 
Katydids, iii, 135; iv, 126. 
Keutzingaria, Eurymene [Plagodis], i, 329. 
Kirbyii, Otiocerus, ix, 386. 
Kricogonia Lanice, v, 317. 


L. 


Lace-wing fiy, i, 79, 302; ii, 176; x, 429. 
Lachnine, ix, 412. 
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Lachnosterna fusca, injuries by, ii, 3; v, 154; 
vi, 176, 183; ix, 296. 
life-history, ix, 355-356. 
reference, i, 228, 330; ii, 41; iv, 204; v, 
815; vi, 171; vii, 369; vili, 228, 298; 
ix, 422; x, 408, 411, 497, 596, 519. 
remarkable abundance, i, 238. 
remedies, i, 54, 57, 61; ii, 224; ix, 353- 
354. 
sense organs of, i, 71. 
gibbosa, ix, 355. 
hirticula, i, 330; ix, 355. 
implicita, ix, 355. 
inversa, ix, 355. 
micans, i, 330. 
pilosicollis [tristis] , i, 330. 
quercina |fusca], i, 305. 
rugosa, ix, 355. 
sororia [micans}, i, 330, 
tristis, i, 330; vi, 176; vii, 359; ix, 295, 463. 
Lachnuus abietis, ix, 407, 412. 
cary, v, 304. 
dentatus [viminalis], iii, 152. 
laricifex, iv, 195. 
[Chaitophorus] populi, ix, 407, 412. 
quercifoliz, ix, 407, 412. 
salicellus, ix, 407, 412. 
strobi, ix, 411, 412. 
[Schizoneura] ulmi, ix, 407. 
lachrymalis, Idiocerus, ix, 393-399. 
lacteola, Acidalia, vii, 375. 
lactis, Acarus [Tyroglyphus siro], v, 292. 
lactucarum, Anthomyia, i, 191. 
Lady-bird, attack on scale insects, v, 266. 
classification, i, 78. 
colonizing for plant-lice, i, 61. 
confounded with carpet beetles, iv, 196; vi, 
118; ix, 302, 306. 
food habits, iv, 81. 85, 188. 
importation of, x, 362. 
odor of, vi, 119. 
poisonous juice secreted by, i, 314. 
preying on grain aphis, i, 313; v, 249, 257. 
preying on hop-louse, fii, 116, 148; iv, 194. 
preying on plant-lice, i, 302, 313; v, 254; 
viii, 275, 284; x, 429. 
preying on scale insects, iv, 200; v, 266- 
267, 300. 
species of, a corn pest, iv, 80-81, 82-83. 
species treated of, iv, 80-84; vi, 117-119. 
twice-stabbed, v, 267. 


Lady-bug: see Lady-bird. 
15-spotted, v, 305. 

Lzeemophlceus, habits of, iii, 100. 

Lzmophlceus alternans, iii, 100. 

Jeeta, Chlorops, iv, 72. 

Jetifica, Cucullia, vii, 375; viii, 292. 

leevis, Canthon, iii, 102; vii, 382. 

Lagoa crispata, iv, 52, 53,54; v, 186,188; ix, 452. 
opercularis, i, 328; iv, 51, 52, 206. 

lambda var. Thaxteri, Xylina, vii, 375. 


Lachnosterna, i, 305; iv, 207; vii, 254, 369; ix, 
353, 354, 355; x, 498. 

crenulata, i, 330. 

fraterna, i, 330. 

fusca attacking nursery stock, ix, 253-356. 
attacking wheat, iv, 203. 
eaten by robin, ix, 356-357. 
general account, viii, 174-175. 
general account (abstract), i, 305, 317; 

V, 312-313; viii, 110. 
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Lamellicorn beetles, i, 54, 69, 71, 228, 234; iii, 102. 
Lamenia vulgaris, ix, 410. 
Lam pronota frigida, i, 145. 
Lampyride, iv, 47, 84, 85, 88; vii, 219, 316; viii, 
174; ix, 344. 
‘Janata,’ Aphis, ix, #20. 
lanceolata, Membracis, i, 283. 
Languria Mozardi, vi, 184 
Lanice, Kricogonia, v, 317. 
lanigera, Aphis [Schizoneura], ix, 407, 411, 412. 
Cotalpa, vi, 183. 
Eriosoma [Schizoneura], ix, 407. 
Schizoneura, i, 43, 47, 331; ii, 35, 181; iii, 125; 
v, 160; ix, 407, 411, 412. 
Lantern-fly, i, 79 
lapidaria, Leucania, i, 340. 
Laphygma frugiperda, i, 328. 
Lappet-caterpillars, i, 88. 
Lappet-moth, i, 88. 
Larch: insects injurious to, 
Chermes laricifolie, ii, 184; viii, 299. 
Chermes laricis, of Europe, i, 46, 185, 187. 
*  Lachous laricifex, iv, 195. 
Nematus Erichsonii, iv, 16; v, 164-172; vii, 
335, 367; viii, 168. 
Orgyia leucostigma, ii, 77. 
Thyridopteryx ephemerzformis, i, 84. 
Tolype laricis, i, 87; iv. 21. 
Larch lappet-moth, i, 87-99; iv, 21. 
plant-louse, iv, 195. 
saw-fly, iv, 16, 205; v, 164-173; vii, 335, 367; 
viii, 168-169; x, 497. 
lardarius, Dermest«s, see Dermestes lardarius. 
Larder-beetle, vi, 119; viii, 179. 
Large areas devoted to special crops, i, 10-12. 
Large black ant, i, 62. 
digger-wasp, x, 515. 
snow-fly, i, 298. 
Largus cinctus, ii, 165. 
succinctus, ii, 161-167; vi, 183. 
laricifex, Lachnus, iv, 195. 
laricifoliz, Chermes, ii, 184; viii, 299. 
laricis, Chermes, cf Europe, i, 46; ii, 183, 185, 
18”. 
Gastropacha [Toly pe], i, 87. 
Planosa [Tolyp=2], i, 87. 
Tolype, i, 87-$9; iv, 20, 21. 
Tomicus, of Europe, ii, 54. 
larvarum, Physogaster [Heteropus ventri 
ecsus], ii, 110. 
Lasioptera rubi, of Europe, iv, 66. 
vitis, iv, 63-€7, 203; v, 304, 325; vii, 376, 2825 
x, 510. 
lateralis, Exechia, viii, 172. 
Napomyaa, vii, 246. 
[chrysanthemi], Phytomyza, iv, 73-80, 207; 
Vii, 242, 244; ix, 421. 
lateritia, Hadena, x, 482. 
Lathridius pulicarius [ruficollis], vi, 183, 184. 
laticollis, Prionus, i, 330; iv, 22. 
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latiferreana, Carpocapsa [Melliso; us], iv, 153. 
Mellisopugs, iv, 153. 
latifrons, Helophilus, vii, 228; viii, 287, 297; ix, 
440, 462. 
latipennis, Gicanthus, v, 3:2. 
Spilosoma, ix, 455. 
latipes, Enchophyllum [Campylenchia cur- 
vata], ix, 387. 
latistrius, Crambus, i, 1'0. 
latitarsus, Anthomyia, i, 171. 
Latreillana [Virginica], Ctenucha, i, 317. 
Lauxania flaiviceps, ix, 462. 
Leaf-crumpler, i, 329. 
cutter, vi, 186. 
Leaf-hoppers, destructiveness, ii, 30. 
general habits, viii, 254. 
injurious to wheat, vi, 174. 
remedies, i, 45; ii, 30, 38; iv, 199; v, 302; vii, 
345; viii, 255, 2&6. é 
spray of cold water for, vii, 345. 
spiders preying on, x, 430. 
Leaf-miners, attacking hemlock, iv, 20, 59-60. 
attacking Marguerites, iv, 73-80. 
in beet-leaves, i, 203-211. 
number on oak, i, 4. 
reference, iv, 20, £07; v, 322; ix, 376. 


‘Leaf mining Anthomyiide, ii, 46, 225. 


mining Coleopter, x, 414. 
roller, i, 57; iv, 152; vii, 355; ix, 374. 
tyers, i, 57. 
Leather beetle, iv, 197, 198; ix, 440. 
Leather-eating beetle, vii, 311. 
Lebia grandis, x, 496. 
Lecanium, i, 301; vii, 334; viii, 215, 216, 281; x, 
497, 519. 
acerelia [Pulvinaria innumerabilis], vi, 147. 
acericola [=prec.], vi, 143, 147; vii, 370. 
acericorticis [= prec.], i, 301, 309, 310; vi, 
142, 147; vii, 370. 
aceris, of Europe, i, 310 
eariczee [Pulvinaria innumerabilis], i, 301; 
vi, 142, 147. 
Fitchii, x, 518. 
hesperidum; ii, 32; vii, 370; x, 512. 
[Pulvinaria] innumerabi.is, ii, 220; v, 313; 
vi, 147; vii, 376. 
juglandis, x, 518. 
liriodendri, ix, 411. 
[Pulvinsria] maclure, i, 301; vi, 142, 143, 
147. 
olez, i, 332. 
Persice, vii, 379, 380. 
pyri, viii, 299. 
salicis, ix, 411, 4°3. 
tilize, ix, 411, 413. 
tulipifera, x, 518. 
Lecontei, Callimorpha, ix, 455. 
Lophyrus, i, 42; x, 515. 
LeContella, Depressaria, vii, 375. 
leetularia, Acanthia, i, 17, 62; ii, 17, 152, 154; ix, 
458. 


_ parr 
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lectularius, Cimex [= prec ], ii, 17, 152; ix, 458 } Lettuce: insects injurious to, 


leguminicola, Cecidomyia, see Cecidomyia 
leguminicola. 
Leistotrophus cingulatus [Listotrophus of 


authors], i, 187. 


Agrotis saucia, v, 205. 
Plusia brassice, ii, 91. 
Plusia simplex, x, 487. 
Peecilocapsus lineatus, i, 277. 


Lema trilineata, i, 32, 244; ii, 132-136; iv, 142, | Leucania, i, 71; ix, 457. 


207; vii, 382; ix, 457; x, 491, 517. 
tripunctata [var. of prec. ], ii, 134. 
trivirgata [trilineata], ii, 132. 

lenis MS., Anthomyia, i, 195. 

Lentil weevil, vii, 285, «88; ix, 440. 

lentis, Bruchusy, vii, 285-288; ix, 44). 
Leonardus, Pamphila, ix, 449. 

lepida, Xylina, vii, 375. 

Lepidoptera, classification, i, 18; iv, 167, 1{0; 

viii, 301; ix, 465. 
collections of, vii, 219, 374; ix, 450, 459. 
contributions of, iv, 205-207; v, 324; vi, 186- 

187; vii, 38'-382; viii, £96-297; ix, 461-462; 

x, 509-510, 515-516. 
dates of collection of, x, 481-483. 
delayed pupation in, i, 137-138. 
depredating on hemlock, iv, 20- 2. 
depredators on the apple-tree, lis‘ of, i, 

827-330. 
larve of, living in pitch, iv, 19. 
number of species, iv, 165, ‘81. 
reference, i, 17, 22, 65, 320; x, 3&9, 463, 507. 
sense organs of, i, 69-71; iv, 1£0. 
species treated of, i, 81 167, 332-341; ii, 

57-1'0; iii, 93-96; iv, 48-60, 151-154; v, 174, 

221, 258-262; vii, £25-228, 202-307; viii, 

129-140; ix, 336-342; x, 269-386. 
studies in, iv, 11, 164. 

Lepidosaphes conchiformis [Vytilaspis pomo- 
rum], iv, 114. 
lepidus [var. of scrophulariz], Anthrenus, vi, 
175; ix, £99, £05. 
Lepisma sp., x, 513. 
domestica ([Thermobia furnorum], 
179, vi, 1£0; x, 519. 
Lepismatide, i, 79; ii, 207. 
Leptide, iv, 174. 
Leptocoris trivittatus, iv, 156-158, 193, £03; x, 
432-439, 503, 505. » 
Leptocorisa trivittata [= prec.], x, 433. 
Leptoglossus oppositus, iii, 141, 153. 
phyliopus, i, 268; iii, 153. 
Leptostylus aculiferus, i, 304, 331. 
Leptura Canadensis, iv, 20, 23. 
[Bellamira] scalaris, v. 285. 
Lepturges facetus, i, 331. 
Lepyronia, iv, 120; v, 245. 
[Aphrophora] parallela, ix, 393, 410. 
quadrangularis, ix, 393. 
[Aphrophora] Saratogensis, ix, 393, 410. 
Lesser apple-leaf folder, i, 329. 
house-fly, i, 111. 
migratory locust, x, 440. 
Lestophonus icerye, vi, 105. 
Lettuce-fiy, i, 191. 


iv, 


albilinea, iv, 56; viii, 291; x, 482, 490, 509. 
Harveyi [= prec.], viii, 291. 
lapidaria, i, 340. 
pallens, i, 34); iv, 206. 
phragmitidicola, i, 340. 
pseudargyria, i, 340; x, 482. 
unipuncta, eggs of, vi, 176. 
parasite of, i, 146; vii, 376. 
reference, i, 100, 131, 134; ii, 43; vii, 373; 
viii, 293; x, 482, 490, 519. 
remedies, i, 33, 53, 58. 

Jeucanize, Nemorza, i, 146; vii, 376; vili, 238. 

leucoptera, Loxia, ii, 83. 

leucopterus, Blissus, see Blissus leucopterus. 
Lygzeus [= prec. ], i, 302; ii, 148. 
Micropus [ — prec.], i, 17; ii, 148, 149. 
Rhyparochromus [= prec ], ii, 148, 149. 

leucostigma, Orgyia, see Orgyia leucostigma. 

libatrix, Scoliopteryx, i, 340; viii, 1(9, 171-172; 

jx, 456; x, 497. 
Gonoptera [= prec. ], ix, 450. 

Libellulide, ii, 178, 213. 

Liburnia arvensis, ix, 386, 410. 

ligata, Lioderma, iv, 20, 25; x, 432. ' 
Pentatoma [= prec. |, iv, 25. 

[teeniata], Systena, ix, 344. 

Light-loving Anomala, i, 307. 
grapevine beetle, v, 305; x, 408-410. 

Lightning-bug, i, 7&; iv, 8. 

ligneus [ovatus], Otiorhynchus. ii, 51; iii, 141; 

iv, 141; x, 416, 417. 

lignicolor, Hadena, ix, 456. 

ligniperda, Cossus, i, §3. 

Ligyrus relictus, iv, 204; viii, £98; x, 506. 

Limacodes, delayed pupation, i, 137. 
[Phobetron] pithecium, iv, 206; v, 183. 
scapha, i, 328. 

limbatus, Brachytarsus, ii, 141. 

Lime-tree winter-moth, i, 329. 

Limenitis Arthemis, iv, 137; vii, 219; x, 507. 
disippus, i, 327; ii, 220; iv, 187; x, 507. 
Ursula, i, 327. 

liminaris, Phlceotribus, see Phiceotribus limin- 

aris, 

limitata, Pandemis, x, 483. 

Limneria fugitiva, i, 320; ii, 41; iii, 90, 140, 150; 

v, 198; vii, 381. 

Limnophilide, vi, 189. 

Limnophilus, vii, 316. 

Limnophora sp., Chernes on, iii, 142. 

Limonius auripilis, vii, 351. 
confusus, vi, 188; vii, 351, 361. 
4-maculatus, vii, 351. 

Limothrips poaphagus, v, 153. 

Lina scripta, vii, 219; x, 500, 5:7. 
tremulz, parasite of, x, 405. 
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Linceci, Cermatia, iv, 132. Lixus concavus, i, 260; ix, 463; x, 511. 
Linden: insects, etc., injurious to, paraplecticus, of Europe, i, 260. 
Chrysobothris femorata, vi, 197. rubellus, i, 260. 
Clastoptera obtusa, viii, 152, 299. Locust borer, ii, 223; viii, 175; x, 504. 
Ennomos subsignaria, i, 229; ii, 76. Locust, coral-winged, viii, 300. 
gall-mites, x, 45/. Locust-egg Anthomyian, i, 181-184. 
Lecanium tilize, ix, 411, 413. Locust Hispa (Odontata dorsalis), i, 209, 320. 
Orgyia leucostigma, ii, 77. Locust: insects injurious to, 
Pulvinaria innumerabilis, vi, 143. Cicada septendecim, ii, 176. 
Sciara tilicola, v, 265. Cossus robinia, ix, 426. 
Thyridopteryx ephemerzformis, i, 84. Ctenucha Virginica, i, 317. 
linearis, Gordius, iv, 125. Cyliene robinize, i, 317; vii, 363; viii, 175, 
lineata, Cercoyis |Ptyelus lineatus], iv, 120. 176. 
Chlorops, i, 226; iv, 72. Enchenopa binotata, i, 287. 
Cicada [Ptyelus lineatus], iv, 120. Heteropacha Rileyana, ii, 40. 
Deilephila, i, 119, 327; v, 175; ix, 451; x, Icerya Purchasi, iv, 187. 
508, 519, Odontata dorsalis, as Anoplitis, i, 309, 320. 
Hypoderma, vi, 111. Orgyia leucostigma, ii, 77. 
lineatella, Anarsia, i, 151-156; vi, 163; vii, 369, Pomphopcea Sayi, vi, 136. 
375. Pulvinaria innumerabilis, vi, 143. 


Thelia bimaculata, ix, 392. 
Thyridopteryx ephemereformis, i, 84; 
x, 494. 
Locust leaf-miners, i, 309. 
mite, viii, 179-180; x, 497. 
tree borer, i, 317; vii, 363. 
locustarum, Trombidium, viii, 111, 179-180, 287; 
x, 497. 
Locusts, classification, i, 79. 
destructiveness of, ii, 156; vi, 151-153; ix, 
297; x, 439-443. 


lineatus, Agriotes, i, 46. 
Lygzeus [Poecilocapsus], i, 271. 
Lygus [Poecilocapsus], i, 271, 331; v, 275; 
viii, 291. 
Ptyelus, iv, 120; v, 245; vii, 383. 
Phytocoris [Pcecilocapsus], i, 271. 
Poecilocapsus, i, 271-281; iv, 20); v, 2738; 
x. ble. ; 
Sitones, pea-weevil of Europe, i, 49. 
lineola, Hesperia, iv, 127. 
Tabanus, ix, 462. 


lineolaris [pratensis], Lygus, i, 279, 280, 331; v, egg-parasite of, i, 182. 
275; viii, 291. histological studies of, iv, 167. 
Lintneri, Tyroglyphus, x, 452-453. Mantis preying on, iv, 158, 161. 
Lintneria [= Systasia], vii, 371. name improperly applied to Cicadas, v, 
Lioderma ligata, iv, 20, 25; x, 432. 318; vi, 153; ix, 333. 
Liopus alpha, i, 331. reference, i, 52. 
[Lepturgus] facetus, i, 331. remedies, i, 40, 50, 51; ii, 36; ix, 444-445. 
Liposcelis museorum [Atropos divinatoria], ii, special reports on (reference), iv, 176-177. 
198. species treated of, vi, 151-153; ix, 230-334; 
Lipura ambulansg, ii, 209. x, 439-445. 
fimetaria [Aphorura armata], ii, 208-210; transformations, ix, 332. 
vi, 173; vii, 374. winter appearance, ix, 330-331, 439. 
liriodendri, Lecanium, ix, 411. Long-horned pine-borer, ii, 49. 
Lissonota [Lampronota] frigida, i, 145. Long-stings, iv, 40; v, 311; viii, 163-166. 
Lithacodes [Limacodes] fasciola, i, 328; ix, 456. | Longicorn beetles, iv, 20, 23; ix, 358, 427, 431, 
lithargyrellus, Crambus, i, 150. 435. 
Lithobius Americanus [forficatus], iv, 208. longicornis, Diabrotica, iv, 82. 
Lithocaris, iv, 175. longifilis, Dactylopius, ii, 56. 


Lithocolletis crategella [pomifoliella], i, 330. | longior, Tyroglyphus, iii, 130; v, 292; vi, 190. 
_curvilineatella [Bucculatrix pomifoliella], | longipennis, Gryllotalpa, v, 326; vi, 151. 


: Rae | Try peta, iii, 137. 
Fitchella, i, 156. longipes, Emesa, vi, 189. 
pomifoliella, i, 330. Sciara, v, 265. 


Little Orange Butterfly, viii, 169-170; x, 497. longolobatus, Gordius, iv, 125. 
yellow ant (Monomorium molestum), i,321; | Lophoderus triferana, i, 329. 


x, 366. Lophyrus Abbotii, i, 42. 
lividipennis, Homalota, v, 303. abietis, i, 42. 
Livia femoralis, ix, 404, 411. Lecontei, i, 42; x, 515. 
vernalis, ix, 404, 411. lorata, Tetracis, iii, 140; x, 483. 


Liviine, ix, 411. Lotis, Ly czena, vii, 374. 
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Loxia leucoptera, ii, 83. 
Lozotzenia afflictana, x, 483. 
lubricalis, Pseudaglossa, i, 340. 
Lucanus dama, i, 330; iv, 180, 207. 
Lucia [var. of pseudargiolus], Lyczena, vii, 375; 
viii, 291. 
lucicola, Anomala, i, 307; 
408-410. 
Melolontha [= prec.], x, 408. 
lucifuga, Cucullia, ix, 450. 
Lucilia [Pyrellia] cadaverina, i, 299. 
Ceesar, i, 69, 299; iv, 180 
macellaria, the ‘‘screw-worm,”’ i, 62, 343. 
Lucilius, Nisoniades, i, 336; vii, 375; ix, 449. 
Jucipara, Euplexla, x, 482. 
luctucsus, Gryllus, viii, 110, 179, 300; x, 497. 
ludoviciana, Goniaphea, ii, 8. 
lugubris, Pemphredon, viii, 163. 
lumbricoides, Ascaris, ix, 298. 
Lumbricus terrestris, vii, 378. 
Luna, Actias, ii, 39; iii, 140; v, 188; ix, 455, 456; 
x, 481, 509, 515. 
lunata, Homoptera, iv, 57-59; v, 315; vii, 375. 
Mycetophila, x, 392. 
Lunated long-sting, iv, 35-41; v, 311; viii, 108, 
163-166; x, 497. 
lunatifrons MS., Anthomyia, i, 195. 
lunator, Ichneumon [Thalessa], iv, 35, 37. 
Pimpla [= prec.], iv, 35, 37. 
Rhyssa [=prec.], ii, 227; iv, 35, 40, 205. 
Thalessa, iv, 35-41, 205; v, 305, 311; vi, 186; 
viii, 108, 163-166; x, 497. 
lutea, Phora, x, 403. 
luteata, Eupithecia, iv, 20. 
luteicoma, Acronycta, i, 328. 
luteola, Ga'erucella, ix, 297: see Galerucella 
xanthome!zena. 
lutescens, Aulacomerus [Cladius viminalis], 
iv, 44-46; v, 171; vii, 223, 224; ix, 439. 
Lyczena Comyntag, iv, 137. 
Lotis, vii, 374. 
Lucia (var. of pseudargiolus], vii, 375; =viii, 
291. 
neglecta [var. of pseudargiolus], vii, 374; 
viii, 291. 
pseudargiolus, v, 285; vii, 375; viii, 291. 
Lycaon, Apatura [probably referable to A. 
Clyton], i, 86. 
Lycomorpha pholus, ix, 450. 
Lyctine, ii, 132. 
Lyctus opaculus, ii, 130. 
Lygzidae, ii, 148. 
Lygeus [Blissus] leucopterus, i, 302; ii, 148. 
[Pcecilocapsus] lineatus, i, 271. 
[Largus] succinctus, ii, 164. 
{Leptocoris] trivittatus, iv, 156, 157; x, 432. 
turcicus, ii, 166. 
Lygrauthcecia marginata, iii, 153. 
rivulosa, iii, 141. 
Lygus invitus, vii, 348; viii, 105, 125, 299. 


v, 306, 825; x, 
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Lygus [Poecilocapsus] lineatus, i, 271. 

lineolaris [pratensis], i, 279, 239, 331; v, 
275; viii, 291. 

pratensis, v, 275, 326; vi, 189; viii, 105, 125, 
285, 291; ix, 375. 

Lymexylon navale, iv, 195. 

Lyperosia irritans [Hzematobia serrata], v, 223. 
[Heematobia] serrata, v, 220. 

Lytta atrata [Epicauta Pennsylvanica], v, 135. 
marginata [Epicauta cinerea], vi, 135 
murina [ Vacrobasis unicolor], viii, 290. 
(Cantharis] Nuttalli, viii, 294. 
[Pomphopea] Sayi, vi, 136. 

[Epicauta] vittata, vi, 132. 


M. 


Macaria, scent-organs in, i, 72. 
macellaria, Lucilia, the ‘‘screw-worm,”’ i, 62, 
343. 
macluree, Coccus [Pulvinaria], i, 301. 
Lecanium |= prec.], i, 301; vi, 142, 143. 
Macrobasis Fabricii [unicolor]. i, 331. 
unicolor, i, 32, 57, 331; v, 305, 321; viii, 291; 
x, 511, 
Macrodactylus, derivation of name, i, 228. 
Macrodactylus subspinosus, bibliography, i, 
227-228. 
characteristics, i, 231. 
classificatory and descriptive, i, 228-229. 
detailed account, i, 227-232. 
ford-plants, i, 229-230. 
habits, ii, 48-49; vii, 346-347. 
natural history, i, 231. 
ravages, i, 230-231; ii, 225; iv, 14-15, 142, 
198; v, 154; vi, 166. 
reference, i, 307, 330; iv, 207; vi, 175; ix, 
462; x, 511. 
remedies, i, 57, 231-232; iv, 198; viii, 200- 
202; ix, 418. 
Macronoxia [Polyphylla] variolosa, i, 330. 
Macrops indistinctus, x, 517. 
Macropsis, ix, 400. 
Macrosila quinquemaculata 
Celeus], i, 56, 119; v, 179. 
macrurum, Ophion, vii, 228. 
maculalis, Desmia, i, 86; x, 483. 
maculata, Coccinella [Megilla], iv, 80. 
maculata, Halisidota, i, 328. . 
Hippodamia [Megilla], iv, 80, 81. 
Megilla, ii, 233, 234; iv, €0-84; x, 511. 
Vespa, i, 320; v, 285; vil, 229; ix, 461. 
maculatus, Emphytus [Harpiphorus], i, 42. 
Hyperplatys, i, 331; vi, 188. 
Pyrgus [Scelothrix], Asiatic, i, 336. 
Raphitelus, iv, 105. 
maculicollis [var. of lucicola], Anomala, i, 307. 
Clastoptera, ix, 394. 
maculipennis, Idiocerus, ix, 399. 
Stenobothrus, ii, 196. 


[Protoparce 
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macul sa, Pancrpa, x, 464, 465. 

magnaria, Ennomos, ix, 456. 

Magnolia scale, x, 518. 

Maia, Hemileuca, i, 328; ii, 40, 75; iii, 91; iv, 52, 

195; v, 186; ix, 448, 456. 

Maia moth, i, 328. 

major, Datana, viii, 296 

malana, Eccopsis [Exartema], i, 329. 
Nolophana, i, 328. 

malefida, Agrotis, viii, 236. 

mali, Aphis, see Aphis mali. 

Crypturgus [Monarthrum], vii, 370. 
Molobrus [Sciara], i, 219; ii, 125; x, 387, 391. 
Myzoxylus [Schizoneura lanigera], ix, 407. 
Monarthrun, i, 331; vii, 316, 370; ix, 440. 
Phizothrips, i, 332. 
Psylla, ix, 3238. 
Sciara, i, 219, 330; ii, 125, 227, 2384; v, 265; x, 
388, 389, 391. 
Tomicus [ Monarthrum], vii, 317. 
malifoliz, Aphis, i, 31; ix, 412. 
mailifoliella, Tischeria, i, 330; iii, 137, 140; vi, 
187; vii, 354; ix, 445, 462. 

malifoliellus, Ypsolophus, i, 329. 

malivorana [minuta], Teras, i, 329. 

malivorella, Coleophora, i, 163-167, 329; ii, 225; 

vi, 178; viii, 105, 128, 217, 281, 297. 

Mallodon angustatum, vii, 251. 

Mallophaga, i, 80; ii, 31; viii, 384. 

Mallota barda [posticata], i, 211; iv, 141. 
cimbiciformis [posticata], i, 211. 
posticata, i, 211-216; iv, 141; vi, 173. 
Sackeni [= prec.], i, 211. 

Mamestra, i, 58, 71; viii, 231. 
adjuncta, ix, 456; x, 482. 

[Hadena] arctica, ix, 447. 

assimilis, i, 328. 

grandis, v, 210-213; x, 482. 

meditata, x, 377, 482. 

olivacea, x, 377. 

picta, ii, 1; iv, 16, 206; v, 206-210; ix, 455; 
x, 492. 

purpurissata, x, 377. 

renigera, x, 482 

subjuncta, viii, 235. 

trifolii, i, 8; v, 325; viii, 235; x, 482. 

mamestrz, Microplitis, v, 208. 

manea, Dicereca, v, 286 

mancus, Agrites, iii, 207; viii, 198, 200. 

Mandibulata, iv, 90, 91. 

manducator, Alysia, of Europes, i, 176, 187. 

Mantidz, iv, 158. ? 

Mantis Argentina, iv, 162. 

Carolina, iv, 158-162, 193; vii, 357; viii, 300. 
chlorophaca, iv, 162. 
geminata, iv, 162. 
inquinata, iv, 162. 
oratoria, iv, 162. 
phryganoides, iv, 162. 
religiosa, iv, 162. 
Manure fly, x, 391-397, 399. 
Manure gnat, x, 396. 
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Manure Sciara, x, 398, 400. 
Maple-bark scale-insect, i, 310. 
Maple: insects feeding on, 

Acocephalus vitellinus, ix, 397. 

A®zeria acerni, x, 504. 

Anisota [Dryocampa] rubicu da, v, 197. 

Aphis [Chaitophorus] aceris, ix, 406. 

Aspidiotus nerii, v, 279, 317; viii, 215. 

Cacoecia argyrospila, vii, 356. 

Clisiocampa Americana, vi, 106. 

Clisiocampa sylvatica, vi, 166. 

Cyllene robiniez, x, 504, 517. 

Dryocampa rubicunda, v, 200; ix, 295; x, 
507. 

Elaphidion parallelum, v, 153; ix, 357. 

Elaphidion viltosum, ix, 359. 

Euphoria Inda, x, 504. 

Glycobius [Plagionotus] speciosus, ii, 227; 
vi, 169; viii, 202 205; ix, 442; x, 493. 

Gypona flavilineata, ix, 397. 

Homoptera lunata, iv, 58. 

Incurvaria acerifoliella, i, 308; v, 215; ix, 
458. 

Lachnosterna tristis, ix, 296. 

Leptocoris trivitattus, iv, 157, 158, 193 

Lepyronia quadrangularis, ix, 393. 

Nematus Erichsonii, v, 168. 

Orgyia leucostigma, iv, 50; vi, 107, 

Pemphigus acerifolii, x, 494. 

Penthimia Americana, ix, 397. 

Plytoptus quadripes, v, 303. 

Psocus aceris [venosus], i, 316. 

Psylla annulata, ix, 404. 

Psylla vernalis, ix, 404. 

Pulvinaria innumerabilis, ii, 230; v. 313, 
826; vi, 141; vii, 370, 371, 384; viii, 1°0, 
177-178, 216; x, 497. 

Thyridopteryx ephemereformis, i, 84. 

Tremex columba, ii, 226; iv, 38; v, 305; vi, 
171. 

white ants, iv, 179. 

Xylotrechus colonus, iv, 94, 194. 

Zuezera pyrina, ix, 426-427. 

Maple leaf-cutter, i, 308; v, 215-219; ix, 458. 

leaf mite-gall, v, 303. 

Psocus, i, 315. 

scale insect, vii, 384. 

tree aphis, ix, 406. 

tree borer, vi, 169; viii, 202-205; ix, 442; x, 
493, 497, 504. 

tree pruner, iii, 150; ix, 357-361; x, 498. 

tree scale-insect, ii, 230; v, 313; vi, 141-147; 
vii, 360; viii, 177-178, 216; x, 497, 499. 

mappa, Plusia, x, 377. 

marculenta, Botis, x, 483. 

margaritellus, Crambus, i, 150. 

marginalis, Dytiscus, viii, 298; ix, 462. 
_ Systena, iv, 156. 

marginata, Anomala, x, 411-413, 491. 

Bembecia, iii, 145. 

Cantharis [Chauliognathus 
iv, 84. 


marginatus], 


marginata [cinerea], Epicauta, iv, 201. 
Lygranthcecia, iii, 153. 
Lytta [Epicauta cinerea], vi, 135. 
Melolontha [Anomala], x, 411. 
marginatum, Acridium [Chortophaga viridi- 
fasciata], ii, 187. 
Trochilium [Bembecia], ix, 450. 
marginatus, Chauliognathus, iii, 153; iv, 84-88; 
v, 316. 
Julus [Spirobolus], iii, 134. 
Pemphredon, viii, 163. 
Margined Anomala, x, 411-413. 
blister-beetle, i, 33, 57; vi, 134. 
Largus, ii, 164-167. 
soldier-beetle, iv, 84-88. 
Marguerite fly, iv, 73-80, 207; vii, 242; ix, 42i. 
marina [unicolor], Heterocampa, i, 137. 
Marine insect (Ccelopa frigida), iv, 174. 
maritima, Anurida, ii, 210. 
marmorata, Carynota, ix, 410. 
Cyrtosia [Carynota], ix, 389. 
marmoratus, Achorutes [Schoturus], ii, 206. 
marthesia, Heterocampa, x, 481. 
martialis, Nisoniades, i, 334; vii, 375. 
Marylandica, Cetonia [Euphoria Inda], i, ‘32. 
Masicera archippivora, viii, 238. 
Massospora cicadina, ii, 171, 178-9. 
Mauritanica, Tenebrioides, iv, 207. 
May-beetle, see Lachnosterna fusca. 
May-bug, see May-beetle. 
| May-fly, i, 79; iv, 12/-124, 165, 190, 202; v, 319; 
ix, 298; x, 466. 
Meal ineect, iii, 108; iv, 204. 
- Meal-worm, i, 226; iv, 200; viii, 176-177; ix, 307- 
309, 442; x, 497. 
in salt, iv, 200. 
Mealy bug, i, 79; viii, 254; ix, 418. 
Measuring worms, ii, 76, 91; iv, 21; v, 260; viii, 
286; x, 502. 
' Mecoptera, x, 463, 477, 478. 
' Mecyna reversalis, x, 515. 
_Meditata, Mamestra, x, 377, 482. 
' Megachile, vi, 186. 
-megatoma [piceus], Attagenus, i, 64; ii, 46-48, 
138, 226; vi, 120; vii. 377; ix, 300, 302, 303. 
Dermestes [= prec.], ix, 300. 
‘Megilla maculata, ii, 233, 234; iv, 80-84; x, 511. 
Megoura solani, iii, 121, 149. 
Meigenii, Eristalis, ix, 462. 
-melancholica, Euphoria, i, 236, 330; iii, 141; x, 
511. 
Melanolestes abdominalis, iv, 111; v, 316. 
picipes, iv, 102-111; v, 316. 
Melanoplus atlanis, i, 332; ii, 196; vi, 151; viii, 
180; ix, 332; x, 440, 441, 443, 496. 
femoratus, x, 443. - 
femur-rubrum, vi, 151; viii, 291; ix, 297, 
332, 464; x, 440, 441, 442, 443, 496. 
spretus, vi, 152; ix, 332; x, 439-140, 441, 496. 
‘Melanotus, vii, 260. 
communis, i, 63, 330; viii, 198, 199, 200. 
fissilis, vii, 377. 
ineertus [decumanus Erich.], i, 330. 
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Melanozanthus sp., vi, 189. 
melanura, Nacerdes, viii, 298. 
Melaphis [Pemphigus] rhois, iii, 142; x, 503. 
meles var. trifolii, Phytonomus, i, 248. 
Meli! aa, ix, 454. 
[Phyciodes] Nycteis, ix, 448. 
Phaéton, vii, 219; ix, 448. 
Melittia Ceto, ii, 57. 
cucurbitz [Ceto], additional information 
needed, ii, 66-67. 
bibliography, ii, 57. 
description of larva, ii, 59-60. 
description of moth, ii, 58-59. 
detailed account, ii, 57-63. 
experiments on, ii, 67-68. 
injuries, ii, 62-63. 
its family, ii, 60. 
life-history and habits, ii, 61-62. 
reference, iv, 138; v, 312, 320; vi, 176, 
187; vii, 371; ix, 4°4. 
remedies and preventives, i, 47; ii, 63- 
65; v, 155-156. 
use of counterodorants, ii, 65-66. 
Mellisopus latiferreana, iv, 153. 
Meloe angusticollis, vi, 130; ix, 458; x, 511, 517. 
{[Epicauta] cinerea, vi, 134. 
[Epicauta] Pennsyl* anica, vi, 135. 
Meloidee, vi, 120, 132, 134, 135. 
Melolontha [Anomala] atrata, x, 408. 
[Anomala] lucic la, x, 408. 
[Anomala] marginata, x, 411. 
[Anomala] mcrens, x, 408. 
Melolonthide, i, 228. 
Melon aphis, x, 497. 
boring caterpillars, x, 503. 
plant-louse, v, 306, 326; x, 497. 
Melophagus ovinus, i, 62, 229. 
Melsheimerii, Amblyce phalus [Deltocephalus], 
ix, 401, 410. 
Deltocephalus, ix, 40!, 410. 
Perophora, vii, 381. 
Membracide, i, 281-288, 300; ix, 387. 
Membracis {[Enchenopa] binotata, i, 281. 
[? Enchenopa] lanceolata, of S. America, i, 
283. 
[Oarynota] mera, ix, 388, 410. 
mendica, Euphanessa, x, 481. 
mera, Carynota, ix, 388, 410. 
Mermis, ii, 230; iv, 125. 
acuminata, iv, 127; vii, 374; viii, 290. 
Merodon balanus [Mallota posticata], i, 211. 
bardus [Mallota posticata], i, 211. 
Meromyza Americana, i, 221-227, 344; iii, 96; 
vi, 178; vii, 377. 
Merula migratoria, ii, 8, 82, 113; v, 198. 
Mesographal [Evergestis] stramentalis, iii, 140; 
ix, 456, 
Mesograpta polita, vii, 233. 
meassoria, Agrotis, i, 328, 249; viii, 188, 236. 
Metacomet, Pamphbila, iv, 137. 
Metapod:us femoratus, ili, 153. 
Mexican jumping seeds, iv, 151; vii, 310. 
micans, Lachnosterna, i, 330. 
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Microcentrum retinervis, iv, 80; v, 323, 326. 
Microcentrus cary, ix, 3y2, 410. 
microcephala, Phora, x, 404. 

Micrococcus amylovorus, iv, 185. 
bombycis, ii, 40. 

Microdon apiformis, of Europe, ii, 116. 
globosus, ii, 116, 117; iv, 175; ix, 313. 
mutabilis, of Europe, ii, 116. 
tristis, ii, 116. 

Microgaster, i, 103, 110; ii, 41; v, 170; 177; vii, 

358; viii, 295. 
Microgaster Atalautc [var. of Apanteles con- 
gregatus], ii, 39. 
earinata [var. of M. gelechie], ii, 39. 
gelech‘e, ii, 39. 
pieridis [var. of Apanteles congregatus], 
iii, 135. 

Microplitis mamestrz, v, 208. 

Micropteryx pomivorella, i, 330; x, 510. 

Micropus [Blissus] leucopterus, i, 17; ii, 148, 

149. 
Spinole, i, 302. 

Middletonii, Aphis, ix, 371, 441; x, 501. 

Midge, Adirondack, vii, 364. 

Mid-winter Boreus, i, 298; ii, 238. 

Mid-winter Trichocera, i, 298; ii, 243. 

migratoria, Merula, ii, 8, 23, 113; v, 198. 

Migratory locust, vii, 340. 

Milbertii, Vanessa, iv, 1387; v, 288; x, 507. 

Milesia barda [Mallota posticata}, i, 211. 

militaris, Apanteles, viii, 238. 

Exorista [Nemorza leucaniz], vii, 376. 
Sciara, x, 390. 

Milkweed beetle, iv, 14, 201. 
butterfly, x, 490. 

Millepedes, viii, 222; x, 445-449. 

Milyas cinctus, i, 331. 

mimus, Bruchus, vii, 285. 

minians, Nephelodes, i, 107, 108. 

ministra, Datana, see Datana ministra. 

minor, Athysanus [Bythoscopus], ix, 4(0, 410. 
Bythoscopus, ix, 400, 4 0. 

minuta, Anomala, x, 412, 413. 

Phora, x, 403. 
Trichogramma, ii, 220. 
miranda, Caradrina, x, 482. 
misella, Pentilia, ii, 1&6. 
miscellus, Adipsophanes, x, 482. 
Mites, in clothing, vi, 180. 
in flour, iii, 100; v, 294-295; vi, 170 (bran); 
viii, 293. 

in houses, vi, 158-161; vii, 368. 

in smoked meat, iii, 120-131, 151; iv, 204; v, 
291-294; vii, 357. 

on Arbor vite, iv, 201, 203. 

on birds, i, 45, 62; ii, 227; iii, 129, 

on clover, vii, 321-324. 

on garden plants, v, 287-289. 

on grass, i, 224; iii, 128-129; iv, 204. 

on insects, ii, 110; iv, 200; v, 289-291; vi, 166, 
190; vii, 365; viii, 119-180; x, 378, 381-386. 

on maple, v, 3¢3. 


'modestus, Podisus, v, 170; vi, 189; vii, 385. 
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Mites on mushrooms, x, 449-450, 452-453, 486. " 
on orangs, iii, 144; viii, 281. > 
on peach, x, 459-160. 
on pear, ix, 442; x, 453-460. 
ou plum, x, 460: 
on potatoes, iii, 133, 134, 142, 153; viii, 222; 
x, 451, 487. 
reference, ix, 377. 
remedies, x, 450. 7 
mitis [teeniata], Systena, ix, 344, 


mcerens [lucicola], Anomala, x, 408, 4:0. i 
Mole cricket, ii, 243; vi, 149-151; x, 519. ; 
molesta, Myrmica [Monomorium molestum], : 
i, 62, 321. 
molestum, Monomorium, x, 366. 
Simulium, v, 283. 317. 
molitor, Tenebrio, ii, 138; iv, 200, 207; viii, 110, 
176-177, 299, 300; ix, 308, 442; x, 497. 
mollipes, Aulacizes [Diedrocephala] ix, 396, 
4'0. 
Diedrocephala, ix, 410. 
Molobrus [Sciara], fuliginosa, x, 287. 
[Sciara] inconstans, x, 387. 
[Sciara] mati, i, 219; ii, 125; x, 387, 39]. 
[Sciara] vulgaris, x, 387. 
Monarthrum mali, i, 331; vii, 316, 370; ix, 410. 
Monilea fructigena, ix, 269. q 
Monohammus confusor, ii, 49-51, 55; iv, 23, 207; 
v, 325; vi, 188; ix, 463; x, 511, 517. 
scu‘ellatus, x, 517. 
titillator [¢ of confusor], ii, 50. 
Monomorium carbonarium, x, 366. 
molestum, x, 366. 
Pharaonis, i, 62 
Monostegia ignota, ix, 431. 
rose, vii, 344, 362; x, 499, 
monticola, Telamona, ix, 391, 410. 
morbosa, Plowrightia, v, 280, 320. 
Spheria [=prec.], v, 280, 3:0. 
M >rmon lice, ii, 152. 
Morrisonia confusa, x, 482. 
mortuorum, Plusia, v, 285: x, 376, 377. 
morula, Acronycta, i, 328; ix, 455; x, 481. 
Mosquitoes, abundance of, in Southern United 
States and other regions, i, 14. 
classification, 1, 78; iv, 1£0. 
general account (abstract), iv, 196. 
reference, ii, 112; iv, 133; v, 319; x, 475. 
remeiies, i, 36, 38, 40, 74. 
winter mosquito, description, ii, 241-242. 
Mozardi, Languria, vi, 184. 
mucidus, Callipterus, i, 331. 
mucronatus, Crangonyx, viii, 279, 300; ix, 347- 
349; x, 498, 519. 7 
Mulberry silk-worm, iii, 153; iv, 177. 
Mule-killer, vi, 190. 
Mulio [Microdon] globosus, ii, 116. 
multifera, Caradrina, x, 482. 
multipulvella [malivorella], Coleophora, i, 163. 
multispinosa, Acholla, x, 517. 


INDEX TO REPORTS I-X 


multistriatus {[czerulescinctus]}, Julus, iii, 133. 
munda, Murgantia, ix, 317. 
mundus, Cryptvs, i, 147. 
Murgantia histrionica, absence of parasites, i, 
268, 26). 
’ bibliography, i, 264. 
descriptiun, i, 265-266. 
detailed account, i, 264-271; ix, 315-317. 
difficult to destroy, i, 263. 
distribution, i, 264-265, 266-267; ii, 55-56; ix, 
315. 
general account (abstract), ix, 441. 
injuries, i, 267-268. 
natural history, i, 265. 
reference, i, 39, 195; ii, 92, 145; vi, 177; vii, 
872; viii, 290, 292; ix, 463; x, 433, 498. 
remedies, i, 63, 269-271; ix, 316-317. 
-Murgantia munda, ix, 317. 
murina, Lytta { Wacrobasis unicolor], viii, 290. 
murinus, Dermestes, ix, 462. 
Musca, a Linvzean genus, i, 191. 
{[Chortophila] confor mis, i, 209. 
domestica, i, 146, 223, 299; iv, 167; vi, 168; 
viii, 265; ix, 310, 314. 
domestica; minor [Homalomyia canicu- 
laris], i, 171. 
’ familiaris, Harris M3. [2ollenia rudis], 
ix, 209, 310, 313. 
floralis [Phorbia floccosa], i, 207, 208. 
harpyia, Harris MS. [domestica], ix, 310, 
314. 
[Anthomy a] radicum, i, 191, 198. 
[Pollenia] rudis, ix, 3)9, 310. 
muscze, Empusa, ix, 314. 
Entomopthora [*mpusa), ii, 179. 
Muscardine, iv, 178. 
muscarum, Trombidium, vii, 365, 384. 
Muscide, i, 169, 170, 211; ii, 117; v, 225; ix, 309, 
310. 
tomentose, ix, 310. 
muscosula, Erastria, x, 482. 
musculus [+ of signatus], Anthonomus, iii, 139; 
ix, 431. 
Museum pest, i, 65; ii, 36; iv, 88, 93; v, 268; vi, 
) 121; ix, 381. 
Mushrooms: insects, etc. injurious to, 
Boletina sp., x, 392. 
Boletophila cinerea, x, 392. 
disjuncta x, 392. 
fusca, x, 392. 
Bryobia pratensis, x, 450, 486. 
Docosia sciariaa, x, 392. 
Drosophila funebris, i, 220. 
Exechia fungorum, x, 392. 
Exechia sp., viii, 172. 
Gamasus sp., ix, 454. 
mites, x, 449. 
Mycetobia pallipes, x, 392. 
Mycetophila lunata, x, 392. 
signata, x 392. 
Phora agarici, x, 403. 
boviste, x, 403. 
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Mushrooms: insects, etc. injurious to—(Con.). 

Phora flava, x, 403. 

lutea, x, 403. 

nigra, x, 403 

pumila, x, 403. 
Plesiastina annulata, x, 392, 
Rhizoglyphus rostroserratus, x, 44). 
Rymosia fenestralis, x, 392. 
Sciara sp., v, 265, 
Sciophila striata, x, 392. 
Tyroglyphus Lintneri, x, 452-453. 

rostroserratus, x, 486. 

Mushroom Phora, x, 399-406. 

Muskmelon borers, x, 403. 

Muskmelon: insects injurious to, 

Aphis cucumeris, viii, 211. 
Cecidomyia cucumeris, viii, 212. 
Eudioptis hyalinata, x, 503. 
Eudioptis nitidalis, x, 503. 
Otiorhynchus ovatus, x, 417. 

Muskmelon worm, iii, 152. 

mutabilis, Microdon, ii, 116. 

Myeetobia pallipes, x, 92. 

Mycetophila lunata, x, 392. 
signata, x, 392. 
species, x, 389. 

Mycetophilidew, i, 219; ii, 125; v, 264; vii, 316; 

viii, 172, 297; x, 387-899, 447. 

myellus, Crambusg, i, 150. 

Mylabris irresecta [Bruchus obtectus], vii, 256. 
rufimana |Bruchus rufimanus], vii, 280. 
rufimanus [t{ of Bruchus lentis], vii, 285. 

Mylitta, Phyciodes, vlii, 296. 

Myndus impunctatus, ix, 410. 

myops, Alaus, i, 330; v, 317. 

Myriapoda, attacking asters and lilies, ix, 371- 

372, 441. 

attack'ng potatoes, ili, 131-133; x, 445-449 
487. i 

bibliography of two species, iii, 133. 

contributions of, ili, 142; iv, 208; v, 328; vi, 
190; vii, 384; ix, 466; x, 5138, 519, 

habits, ii, 6 

parasites, iii, 133-134, 

reference, v, 251; x, 498. 

remedies, iii, 134-135. 

species treated of, iii, 131-133; iv, 128-134; 
v, 295-296; viii, 324-327. 

Myrina, Argynnis, iv, 137. 

Myrmeleon sp. ? ii, 233. 
immaculatus, vii, 318, 384; ix, 440. 
nigrocinctus, vii, 319. 
ocellatus [Dendroleon obsoletum], vii, 319. 
pantherinus, vii, 320. 

Myrmica molesta [Monomorium molestum], 

i, 62, 321. 

Myrmicidez, x, 365-369. 

Myron, Ampelophaga, v, 174; x, 481, 509, 515. 
Darapsa [= prec.], see Darapsa Myron. 
Everyx [==prec.], v, 174. 
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Myron, Otus [—prec.], v, 174. 
Sphinx [—prec.] v, 174. 
mytilaspides, Aphelinus, i, 61. 
Mytilaspis pomicorticis [pomorum], i, 8 
pomorum, bibliography, iv, 114. 
common apple-tree pest, iv, 115; ix, 373. 
contributions of, x, 518. 
description of scale, iv, 116. 
detailed account, iv, 114-121, 195. 
life-history, iv, 116-118. 
occurring on seventeen species of food- 
plants, ix, 464. 
on Cratzegus oxycanthus, x, 512. 
on willow, ii, 232; viii, 286. 
rapidity of increase, iv, 115-116. 
reference, i, 8, 11, 331; iv, 185; v, 319; 
vi, 165; vii, 384; viii, 293; ix, 411, 413. 
remedies, iii, 146; iv, 118-120. 
transportation of its parasites, i, 61. 
Myzoxylus mali [Schizoneura lanigera], ix, 407. 
Myzus cerasi, attacking roots of peach-trees, 
ii, 19-22. 
bibliography, v, 253. 
description, v, 255-256. 
general account, v, 253-257. 
lady-bird preying on, v, 257; viii, 284. 
life-history, v, 254-255. 
on wild-goose plums, ix, 440. 
ravages on cherry, ix, 345-346. 
reference, ii, 1 122; ifi, 151; viii, 125, 298; ix, 
293, 369, 405, 411, 412, 463: x, 365, 498. 
remedies, ii, 21-22; v, 256-257. 
Myzus persice? [Aphis persic#-niger], ii, 
19-23; v, 256, 315. 
persice, ix, 369. 
ribis, ix, 370-371; x, 498. 
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Nacerdes melanura, viii, 299. 
Nadata Behrensii, viii, 296. 
gibbosa, ix, 450, 456. 
Nevius, Nisoniades, i, 333, 334, 336; wi, 180. 
nana, Trogosita [Tenebrioides], i, 330. 
Nanophyes tamarisci, iv, 154. 
Napomyza lateralis, vii, 246. 
nasalis, Gistrus [Gastrophilus}, i, 299. 
nastes [Philodice] Colias, i, 301. 
nasuta, Chlorops, iv, 72. 
natata [sanulans Walk.], Ephemera, iv, 121. 
Palingenia [—prec.], iv, 121. 
navale, Lymexylon, iv, 195. 
navalis [ferrugineum], Tribolium, ii, 136. 
Nebraska bee-killer, i, 318. 
nebris [? var. of nitela], Gortyna, i, 115. 
nebulosa, Nemoura, of Europe, ii, 241. 
Necrophorus tomeatosus, v, 289. 
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nematogaster, Panorpa, x, 465. 
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Nematus Erichsonii, appearance in United 


States, v, 166. 
bibliography, v, 164. 
detailed account, v, 164-173. 
hibernated insect from Cherry Valley, N. 
Y., v, 170-171. 
in Europe, v, 166. 
injuries, v, 171-172; vii, 367; viii, 168-169. 
observations in Hamilton co., v, 168-170. 
occurrence in N, Y., v, 166-168. 
reference, iv, 205; v, 324; vii, 835; viii, 108; 
x, 497. 
remedies, v, 172-173. 
spread of, iv, 16; v, 166. 
Nematus ribesii, vii, 335; viii, 125. 
salicis-pomum, v, 173. 
ventricosus [ribesii], egg-parasite of, ii, 
217-220, 229; iv, 205. 
oviposition, ii, 220-221. 
Podisus cynicus preying upon, vii, 356. 
reference, i, 8; iii, 85, 88, 144; vii, 335. 
remedies, i, 41, 46, 56; v, 156-157. 
Nemorea leucaniz, i, 146; vii, 876; viii, 238. 
Nemoura nebvlosa, of Europe, ii, 241. 
nivalis, i, 228; ii, 240. E 
nenuphar, Conotrachelus, sea Conotrachelus 
nenuphar, 
Curculio [= prec.], vii, 288. 
Neoclytus caprea, i, 297, 
erythrocephalus, vi, 18°; x, 511. 
Nephele, Satyrus, v, 285. 
Nephelodes minians, i, 107, 108. 
rubeolang, i, 107. 
violans, abundance of caterpillars in St. 
Lawrence co., i, 100-101. 
bibliography, i, 99. 
description of larva, i, 102-103; iv, 55, 57. 
description of moth, i, 106-108. 
detailed account, i, 99-110. 
difficulty in rearing, i, 101-102. 
distribution, i, 108. 
natural history, i, 108-109. 
cecurrence of larve in winter, iv, 
54-56; viii, 173. 
occurrence’ of larvez, notes on, i, 103- 
104. 
parasites of, i, 109-110. 
preventives and remedies, i, 110. 
published observations on, i, 104-105. 
reference, i, 127, 136, 149; iv, 206; vi, 188, 
182; viii, 235; x, 482. 
Nephopteryx [Pinipestis} Zimmermani, vi, 
873. 
nerfi, Aphis, iii, 122. 
Aspidiotus, ii, 32; v, 278, 317; viii, 214. 
nervosa, Sciara, v, 265; x, 392, 489. 


Nectarophora [Siphonophora] granaria, v, 246. | Nessus, Amphion, x, 515. 
Neuroptera, classification, i, 79; iv, 167,190; — 


neglecta [var. of pseudargiolus], Lyczna, vii, 
374; viii, 291. 

Nematocampa filamentaria [limbaria Walk.]. 
lii, 186; iv, 206; ix, 456. 

Nematode, viii, 221, 222. 


viii, 8302; ix, 465. 


larval habits of, i, 74. 
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Comte inatiaen of, iv, 208; v, 326; vi, 189; viii, ; 
800; ix, 464; x, 512. 


Neuroptera, new species described, i, 298. 
number of species, iv, 165, 181. 
reference, i, 162, 316; iv, 10; v, 286; x, 377. 
species treated of, iv, 121-124; vii, 318-320; 
viii, 155-162; x, 463-480. 
Neuroterus saitatorius, vii, 309. 
verrucarum, v, 3(8, 324. 
Nevada, Eudamus, i, 337; vi, 180. 
New York ant, i, 330. 
weevil, i, 331. 
ni [brassicze], Plusia, i, 189; ii, 89, 90, 92, 93; vi, 
184. 
nictitans, Gortyna, i, 115, 340. 
Hy droecia, x, 482. 
niger, Chrysops, ix, 462. 
Nigger-killer, vi, 190. 
nigra, Czenis, Hagen MS., iv, 123. 
Cecidomyia [(Diplosis pyrivora], viii, 106, 
140. - 
Diplosis [= prec }, viii, 141. 
Formica [Lasius], x, 368. 
Phora, x, $03. 
Scisra, x, 394. 
nigricans var. maizi [tessellataj, Agrotis, vii, 
375. 
nigricollis, Clestoptera, ix, 395. 


_nigricornis, Phytomyza, iv, 79; vil, 242. 
nigrinasi, Athysanus [Bythoscopus], ix, 401. 


Bythoscopus, ix, 401, 410. 
nigrinodes, Cordylopeza, x, 483. 
nigripes, Cassida, vi, 127; vii, 363, 383. 
nigrirostris, Phytonomus, i, 248. 
nigrocinctus, Myrmeleon, vii, 319. 
nigrum [hordei], Isosoma, iv, 28. 


-Bimbatana, Antithesia [Penthina], v, 213. 


Penthina, i, 57; ii, 228, 230; iv, 203; v, 213- 
215; vi, 13); x, 483. 

9-notata, Coccinella, vii, 332. 

Nine-pronged wheel-bug, iv, 113; vi, 138-141. 

Nisoniades, i, 333, 335, 336; ii, 214; v, 285; vii, 
371; ix, 449. 

Ausoniug, ix, 449. 

Brizo, i, 336, 337; vii, 375. 

funeralis, i, 333, 334, 336; vii, 375. 

Horatius, i, 334. 

Icelus, i, 325, 336, 337; vi, 1€0; vii, 875; ix, 
449, 

Juvenalis, i, 333, 334, 335, 338; vi, 180; vii, 
375. 

Lucilius, i, 336; vii, 375; ix, 449. 

Martialis, i, 334; vii, 375. 

Neevius, i, 333, 334, 336; vi, 180. 

Pacuvius, vii, 375. , 

Persius, i, 334, 335, 336; iv, 137; vii, 375; ix, 
449. 

Petronius, i, 834; vi, 180. 

Propertius, i, 334, 235; vi, 180. 

Somnus, i, 336; vi, 180. 

Terentius, i, 334. 

Tibullus, i, 335. 

Virgilius [Horatius], i, 334, 
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nitela, Gortyna, see Gortyna nitela. 
Hydreecia, viii, 192. 
nitida, Aleochara, i, 188. 
Allorhina, i, 237, 238, 239; fi, 114; v, 319; vi, 
1&3; ix, 353; x, 516. 
Thalessa, iv, 41. 
nitidalis, Eudioptis, x, 503. 
Phakellura [= prec.], iii, 140, 152; v, 320. 
nivalis, Nemoura, i, 298; ii, 240. 
Podura [Degeeria] , of Europe, ii, 244. 
niveosericearia, Geometra [Ennomos subsign- 
arius], i, 329. 
niveus, (canthus, see Gicanthus niveus. 
nivicola, Achorutes [Schoturus], ii, 203, 244. 
Perla [Capnia pygmza], i, 298; ii, 239. 
Podura [S3choturus], i, 298; ii, 203, 244. 
Schoturus, x, 519. 
nivoriundus, Boreus, i, 298; ii, 237-8. 
Chironomus, i, 13, 298; ii, 242. 
Noctua baja, x, 377. 
bicarnea, x, 377. 
Normaniana, x, 377. 
Noctuid moths, their life duration, i, 340. 
Noctuide, attracting to bait, i, 70. 
collection of (abstract), ix, 453. 
dates of collection of, x, 481-482. 
delayed pupation in, i, 137. 
depredating on the apple-tree, list, i, 328. 
duration of life, i, 241; vi, 184. 
larvee of, described (abstract), ix, 455. 
notes on N. Y. species, ix, 456 (abstract); 
x, 376-377. 
oviposition in confinement, i, 340. 
reference, i, 136, 140, 3!2; viii, 292; 
x, 490. 
scent organs in, i, 71. 
sensitiveness to Paris green, i, 35. 
species treated of, i, 99-126; ii, 89-97; iv, 
54-57; v, 200-213; viii, 231-245; x, 372-376. 
Nolophana malana, i, 328. 
Normaniana, Noctua, x, 377. 
Northern lady-bird, vii, 310, 311; viii, 126; ix, 
440. 
mole-cricket, vi, 149. 
Nortoni, Thalessa, iv, 41. 
notatifrons MS., Anthomyia, i, 195. 
Notcdonta [Gidemasia] concinna, viii, 292; ix, 
454. 
dictzea [Pheosia dimidiata], vii, 375; x, 508. 
Notodontians, their delayed pupation, i, 137. 
Notonecta undulata, viii, 158. 
nova [antiqua], Orgyia, vii, 219, 381; viii, 289. 
Noveboracensis, Aulacizes [Diedrocephala], 
ix, 396, 410. 
Curculio [Ithycerus], i, 300. 
Diedrocephala, ix, 396, 410. 
Formica [Camponotus herculaneus], i, 330; 
vii, 377; x. 365. 
Ithycerus, i, 300, 331. 
novem-notata, Coccinella, vii, 382. 
nubeculana, Phoxopteris. i, 329; viii, 123, 297. 
nubilis, Catocala, x, 482. 


ix, 450; 
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nubilis, Parthenos [= prec.], iii, 136. Oak: insects injurious to— (Continued). 
Numitor, Ancyloxypha, ix, 461. Stictocephala inermis, ix, 388, 410. 
nupera, Calocampa, ix, 459. Systena marginalis, iv, 156. 
Nuttalli, Lytta [Cantharis], viii, 294. Telamona querci [monticola], ix, 391 410. 

Trichodes, iii, 138. Telamona reclivata, ix. 391. 
Nycteis, Melitzea [Phyciodes], ix, 448. Thelia univittata, ix, 392. 
Nycteribide, i, 79. Thyridopteryx ephemerzformis, i, 84. 
Nyctobates Pennsylvanica, iv, 20, 23; vi, 189. Tremex columba, ii, 227; iv, 38. 
Nysius angustatus, ij, 166; v, 321. Typhlocyba querci, ix, 403, 410. 

destructor [= prec.], i, 195, 331; ii, 166. Vanduzea arquata, ix, 388, 410. 
nystzfoliella, Antispila, x, 510. Xylotrechus colonus, iv, 93, 194. 

Oak plum-gall Cynips, iv, 42, 205. 
0. Oak-pruner, iii, 141, 150; iv, 179; v, 153, 268, 325; 


Oak galls, v, £08. 
Oak: insects injurious to, 
Amphibolips prunus, iv, 42. 
Anisota pellucida [Virginiensis], v, 199. 
Anisota senatoria, v, 195, 1{7; ix, 453. 
Anisota stigma, v, 199. 
Archasia galeata, ix, 389. 
Atymna querci, ix, 289. 
Caccecia argyrospila, vi, 356. 
Carynota [Vanduzea] arquata, ix, 388. 


vi, 170. 


Oats: insects injurious to, 
Blissus leucopterus, i, 7; ii, 151. 
Cephus pygr us, vii, 334. 
Silvanus Eurinamensis, ix, 462. 
Siphonophora avenz [granaris], li, 225; 
iii, 114; iv, 247, 249; vii, 218. 
Sitotroga cerealella, ii, 106. 
wire-worms, viii, 197. 


Carynota marmorata, ix, 389. Oberea basilis [bimeculata]. v, 231, 232. 
Chermes atratus, ii, 185. bimaculata, iv, 47, 189, £07; v, 231-233; vil, — 
Chrysobothris femorata, vi, 155. 369; ix, 457. | 
Cixius [Myndus] impunctatus, ix, 386. perspicillata [= prec.], v, 231, 232. 
Clastoptera testacea, ix, 393. Schaumii, v, 233. 
Corythuca pclygrapha Uhler MS., iv, 109. tripunctata Fabr. [bimaculata], i, 57, 297; 
Cossus robinize, ix, 426. V, 231, 232; vii, 369; ix, 457. 
Cyrtosia [Carynota] marmorata, ix, 389. | Obesa, Amara, x, 493. 
Cyrtolobus inornatus, ix, 388, 410. Siphonella, i, 225. 
Cyrtolobus vav, ix, 388, 410. obesum, Anobium [Sitodrepa panicea], iv, 88. 
Dryocampa rubicunda, v, 200. obesus, Scolytus [Xyleborus dispar], v, 300. 
Dynastes Tityus, v, 230. [dispar], Xyleborus, iii, 141; vii, 350. 
Elaphidion parallelum, v, 153, 268; vi, 170; | Oblineatus, Capsus [Lygus lineolaris], i, 331. 

ix, 358-360. oblinita, Acronycta, ix, 456. 
Elaphidicn villosum, ix, 358, 360. obliqua, Erythroneura [Typhlocyba], ix, 403. 
Empoa [Typhlocyba] querci, ix, 403. Ty phlocyba, ix, 410. P 2 
Euphoria Inda, i, 236. Oblique banded leaf-roller, i, 329; vii, £55. 
Gortyna nitela, i, 111. oblongifolia, Amblycorypha, vii, 369; ix, 464; 


x, 512, 519. ' : 
Phylicptera [= prec.], vi, 189. 
obovatus, Gamasus, iii, 134; x, 451. 
obscura, Cistela [Hymenorus obscurus], Vi, 
129. 
obscurella, Phytomyza, iv, 79. 
Neuroterus verrucarum, v, 308. obscurus, Bruchus (a eat oe error for ob- 
- . s- tectus), vii, 263, 2 
eels: Papeete BA Hylastinus [Hylastes trifolii], vii, 335. 
ya? Hymenorusg, i, 331; ii, 226; vi, 129. 
Tenebrio, viii, 177; ix, 307-309, 442, 463; x, — 
498. 
obsidianator, Trogus, vii, ¢28. 


Gypona flavilineata [striata?], ix, 397. 
Homoptera lunata, iv, 58. 

Lachnus quercifol'z. ix, 407. 
Macrodactylus subspinosus, i. 229. 
Mellisopus lJatiferreena, iv, 153. 
Myndus impurctatus, ix, 386. 


Otiocerus Coquebertii, ix, 386. 
Otiocerus Kirbyii, ix, 286. 
Perophora Melsheimeri', vii, 381. 


Phobetron pithecium, v, 187; ix, 461. ie F 
Sinoxylon as silare. ii. 120. obsoletum, Dendroleon, vii, 319; ix, 440. 


: : : : bsoletus [variegatus], Brachytarsus, fi, 140. 

ili ulata [Archasia galeata], : : 
ee pt oe eee {obtectus], Bruchus, ii, $9; vi, 185; vii, 217, 
> 8 255-279, 367, 383; viii, 298; ix, 440, 463. 


ili tict hala) i is, ix, 388, 410. : a 
eee eee eee obtectus, Bruchus, vii, 255, 278; x, 282, 511. 


Smilia inornata [Cyrtolobus inornatus], ix, 


388, 410. obtrusa, Diplax, iv, 208. 
Smilia [Atymna] querci, ix, 389, 410. obtusa, Cercopis (Clastoptera], v, 242. 
Smilia [Cyrtolcbus) vau, ix, 388, 410. Clastoptera, v, 242; viii, 107, 152-153, 299; — 
Smilia vittata, ix, 389. x, 393; x, 497. 


occidentalis, Acronycta, i, 228. 
' Cerura, i, 137; vii, 375. 
Oceanus, Pyrgus, i, 335. 
ocellana, Tmetocera, see Tmetecera ocellana. 
ocellaris, Sciara, x, 383. 
ocellatus, Myrmeleon [Dendroleon obsoletum |], 
vii, 319. 
Smerinthus, ix, 451. 
ochracea [teniata)], Systena, ix, 344. 
{ferrugineum], Tribolium, ii, 126. 
ochrolabis, Sciara, x, 394. 
- Qeneria dispar, vii, 302-304, 236, 357; ix, 422- 
| _ 426, 432-433, 434, 440; x, 369-372, 485. 
| octomaculata, Agarista [Alypia], v, 179. 
Alypia, i, 33; v, 179-183; vi, 177; viii, 296; 
ix, 455; x. 481. 
Sphinx [= prec.], v, 179. 
oculatus, Alaus, i, 330, ii, 230; iv, 141,207; v, 317, 
825; vi, 189; ix, 448. 
Odonata, iv, 180; x, 377. 
__ Odontota rosea [nervosa], i, 331. 
scuteilaris [dorsalis], i, 320. 
suturalis t Harris [dorsalis], x, 369. 
_ odora, Erebus, iv, 138; vii, 306; ix, 440. 
Odynerus, vi, 111. 
“ capra, ix, 461. 
Philadelph‘e, vii, 229. 
(®canthus, x, 486. 
fasciatus, v, 310; vi, 189; x, 486. 
latipennis, v, 312. 
niveus, habits, v, 302. 
ovipositing in peach twigs, iv, 147. 
ovipositing in poplar, viii, 384. 
reference, i, 315, 332; v, 310, 312, 326; vi, 
; 189; viii, 293; ix, 464; x, 486, 512, 519. 
_ (£cophora granella [Sitotroga cerealella}, ii, 
102. 
_ (&demagena tarandi, vi, 111. 
(&demasia concinna, delayed pupation, i, 137. 
Limneria fugitiva parasitic on.,. iii, 90- 
91, 140, 150; vii, 381. 
references, i, 328; v, 169, 324; viii, 292; 
ix, 454. 
remedies, i, 57; v, 302. 
eximia, i, 328. 
CEdipoda, i, 69. 
phcenicoptera [Hippiscus phcenicopterus], 
viii, 300. 
Virginiana 
ii, 188. 
(Enectra. Pilleriara, i, 56. 
CEstridze, i, 299; ii, 46; vi, 111; vii, 367. 
C&strus [Hypoderma] bovis, vi, 111. 
[Gastrophilus] equi, i, 299. 
[Gastrophilus] nasalis, i, 229. 
. Oil-beetles, vi, 119, 131; ix, 458; x, 511. 
 Oleze, Lecanium, i, 332. 
_ oleivorus, Typhlodromus, iii, 144; iv, 177; viii, 
) 281; x, 503. 
_ oleracea, Pieris, i, 322; iv, 136; vii, 219; ix, 444, 
. 449; x, 507. 
Oliarus quinquelineatus, ix, 410. 


[Chortophaga viridifasciata], 
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olitoria, Coelidia [Jassus olitorius]. ix, 398, 410. 
olitorius, Jassus, ix, 398, 410. 


Olivacea, Mamestra, x, 377. 


Oncideres cingulatus, i, 331; ii, 87. 
Onior-fly, American fly compared with the 
European, i, 179-180. 
bibliography, i, 172. 
detailed account, i, 172-181. 
generic position, i, 180-181. 
indication and progress of attack, i, 175-176. 
insect enemies, i, 176-177. 
loss caused by, iii, 85. 
natural history, i, 173-175. 
neuration of. i, 169. 
preventives, i, 177-178. 
references, i, &, 191, 192, 196, 200, 204, 296, 
$22: ix, 375. 
remedies, 1, 46, 52, 178-179; x, 486. 
Onion: insects, ete. injurious'to, 
Agrotis messoria, viii, 188, 236. 
Agrotis ypsilon, viii, 126,°188-191, £96. 
cut-worms, iv, 13; viii, 236. 
Phorbia ceparum, i, 172; ii, 28; iv, 13; x, 486. 
Phorbia cilicrura, i, 181. 
wire-wormsg, iv, 13. 
Onion maggot, ii, 28; iv, 13; v, 319. 
onopordinis, Tephritis, i, 49, 52. 
Ontariella [heracliana], Depressaria, ix, 454. 
Oospora scabies, x, 446, 487. 
opaculus, Hylesinus, iv, 144, 145; vii, 352; ix, 
367. 
Lyctus, ii, 130. 
opercularis, Lagoa, i, 328; iv,°51, 52, 206. 
Ophion arctiz Riley MS., vii, 228. 
bilineatum, iv, 205. 
macrurun, vii, 228. 
opimus [punctatus], Phytonomus, i, 247.-253. 
oppositus, Leptoglossus, iii, 141, 153. 
Opsiccetus personatus, iv, 112. 
opthalmicus, Smerinthus, ix, 451. 
Optilete [Carynota], ix, 410. 
Orange: insects, etc. injurious to, 
Aramigus Fulleri, ii, 143. 
Aspidiotus nerii, viii, 215. 
Elaphidion parallelum, ix, 359. 
Icerya Purchasi, iv, 187; vii, 340, 
Lagoa opercularis, iv, 53. 
Mantis Carolina, iv, 161. 
Monomorium carbonarium, x, 366. 
Mytilaspis p»morum, iv, 115. 
Papilio Crespbontes, ix, 337. 
Phobetron pithecium, v, 187. 
Solenopsis. geminata, x, 366. 
Typhlodromus oleivorus, viii, 281. 
Orange mite, x, 503. 
Orange-rust mite, iv, 177. 
coratoria, Mantis, iv, 162 
orbitalis, Evacanthus, ix, 397. 
Orchard tent-caterpiilar, ix, 293. 
Orchesella flavo-picta, ii, 207. 
Orchestris (Phyllotreta] vittata, i, 195. 
Oregonensis, Euct setes, ix, 455. 
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Orgyia antiqua, i, 98; viii, 289. 
cana, viii, 296. 
definita, iv, 50; viii, 289, 296. 
leucostigma, additional molt in male, i, 98, 
bibliography, ii, 6&-69. 
description of stages, ii, 70-73. 
depredations, ii, 77-78; ix, 295, 429. 
detailed account, ii, 68-89. 
distribution, ii, 69. 
English sparrow protects it, ii, 80-82. 
food-plants, ii, 76-77. 
natural history, ii, 73--76. 
new form of attack, ii, 86-89; iv, 15, 
48-49; v, 317. i 
parasites, ii, 78-79; v, 310. 
preventives and remedies, ii, 83-86. 
ravages, great increase of, ii, 79-80. 
reference, i, 72, 328; iv, 7; v, 321; vi, 
107; vii, 216, 331; viii, 296; ix, 450, 455; 
x, 481, 495, 515. 
remedies, i, 33, 51, 64; ii, 83-86; vi, 181; 
ix, 437. 
second b-ood in N. Y., iv, 50-51. 
‘ nova [antiqua], vii, 219, 381; viii, 289. 
orgyiz, Tachina, ii, 78. 
Tetrastichus, ii, 79. 
Trichogramma [Tetrastichus], i, 303; ii, 79. 
Oribatide, v, 290. 
orientalis, Periplaneta, vii, 325. 
Stylopyga [= prec.], i, 62. 
Ormenis pruinosa, ix, 410. 
ornata [festiva Linn.], Strachia, i, 270. 
Tettix, ii, 197. 
Ornithomyia avicularia, i, 299. 
Ornix [Iocurvaria] acerifoliella, i, 308; v, 215, 
216, 218; ix, 458. 
prunivorella [geminatella], i, 330. 
Orthaltica copalina, v, 271. 
Orthodes infirma, i, 340. 
Orthoptera, classification, i, 79; iv, 167, 190; 
viii, 202; ix, 466. 
contributions of, iv; 208; v, 326; vi, 189; viii, 
300; ix, 464; x, 512, 519. 
depredating on the apple-tree, list, i, 332. 
depredating on hemlock, iv, 21, 25. 
Gordius a parasite of, iv, 126. 
number of species, iv, 165, 181. 
oviposition of, i, 74. 
reference, i, 17; x, 36C. 
sense organs Of, i, 69. 
species treated of, ii, 187-198; iv, 158-162; 
vi, 149-153; ix, 33C-334; x, 429-415. 
studies in, iv, 10. 
Orthosia bicolorago, x, 482. 
ferruginoides, viii, 291. 
helva, i, 340. 
instabilis [Tzeniocampa alia], i, 328. 
ralla, viii, 291. 
Orthosoma brunneun, iv, 20, 22. 
clindricum [= prec. ], iv, 23. 
Pennsylvanica |[=prec.], iv, 23. 
sulcatum [—prec. |], iv, 23. 
unicolor [=prec.], iv, 23. 
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Ortonii [saucia], Agrotis, v, 201. 
oryze, Calandra, vii, 362, 383; ix, 308; x, 511. 
Osage orange Insect, i, 301. 
Osceola, Pamphila, vii, 374. 
Oscinidze, i, 221; iii, 96, 148; iv, 67, 68, 78; vii, 
234, 877; ix, 313. 
Oscinis coxendix, i, 225. 
crassifemoris, i, 225. 
frit, i, 225. 
glabra, i, 225. 
granarius, i, 225. 
pumnilionis, i, 225. 
teniopus, i, 225. 
[Chloropiscea] tibialis, i, 225. 
trifolii, vi, 184. 
vastator, of Europe, i, 224. 
Osmoderma eremicola, i, 330. 
scabra, i, 330. 
ostrezeformis, Diaspis, i, 331. 
Oticcerus Abbotii, ix, 386. ; . 
Coquebertii, i, 298; ix, 386. 
Degeerii, ix, 386. 
Kirbyii, ix, 386. 
Wolfii, ix, 386. 
Otiorhynchide, ii, 142; x, 416-419. 
Otiorhynchus ligneus [ovatus], ii, 51; iii, 141; 
Lvs 140 ox 416.4 
ovatus, attacking cabbage, x, 418-419. 
attacking strawberries, vii, 360; x, 418. 
beneath carpsts, iii, 141. 
bibliography, x, 416-417. 
in dwelling-houses, vi, 107, 118; ix, 297; 
x, 416-418. 
reference, vi, 189; vii, 331; ix, 422, 463, 
466; x, 495, 511. 
picipes [singularis Z.], ii, 52; x, 418. 
sulcatus, ii, 51; x, 418. 
tenebricosus, ii, 52. 
Otus Cnotus [Ampelophaga Myron], v, 174. 
Myron [=prec.] v, 174. 
ou, Plusia, ii, 97. 
ovata [fulvipes], Chalcis, i, 86. 
Dibolia, x, 416. 
Ovate snout-beetle, x, 416-419. 
ovatus, Otiorhynchus, see 
ovatus. 
ovinur, Melophagus, i, 62, 289, 
ovis, Cephalemyia [C&strus], i, 299. 
Owl beetle, iv, 141; v, 317; ix, 447, 458. 
Owlet-moths, i, 113. 
Ox gad-fly, iv, 199; vi, 115. 
warble-fly, iv, 199; vi, 111-115. 
Oxyptilus p2riscelidactylus, viii, 297; x, 516. 
Oxytelus rugosus, i, 189; iii, 134, 142. 
sculpturatus, i, 189. 
Oyster-shell bark-louse, i, 8; iv, 116; ix, 373. 
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Pachylobius picivorus, iii, 144. 

Pachypsylla celtidis-mamma, iii, 141. 

Pachyrhynchus Schonherri [[thycerus Nove- 
boracensis], i, 300. 
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Packardata, Cidaria [Petroph>ra populata | Parasa chloris, i, 328; v, 186; ix, 443 


var.], vii, 375. fraterna [= prec.], v, 190. 
Packardi, Grapholiths, i, 57. Parasite of Amphibolip: prunus, iv, 42. 
Packardia elegans, vili, 236. Anarsia lineatella, vi, 173. 
Pacuvius, Nisoniades, vii, 375. Apanteles congregatus, viii, 187. 
Painted lady-bird, ii, 186. Bucculatrix Canadepsisella, x, 269. 


Bucculatrix pomifoliella, viii, 123; x, 369. 
cabbage butterfly, ix, 447, 454. 
Clisiocampa Americana, ix, 461. 
Clisiocampa sylvatica, vi, 186. 

Coccidee, ii, 140. 


Palingenia natata [Ephemera _ simulans 
Walk.], iv, 121. 
pallens, Leucania, i, 340; iv, 206. 
palliatus, D-smocerus, i, 297; v, 325; vi, 188; ix, 


462. 
pallida [pratensis], Bryobia, vii, 321. ee EAI § Tava teytte 197. 
pallidipes [obtectus], Bruchus, vii, 256. ck ianieed Witt Set 
pallidus, Idiocerus, ix, 399. Ennomos subsignaria, ii, 80. 
pallipennis, Carpophilus, ix, 462. Euchetes egle, ix, 452. 
pallipes, Mycetobia, x, 392. Hadena adusta, iv, 127. 
[fenestralis], Scenopinus, ii, 44; iv, 174. Hesperia lineola, iv, 127. 
Palmer-worm, i, 300, 329. Julus czeruleocinctus, x, 451. 
Pamphila, ii, 214; v, 285. Lagoa crispata, ix, 452. 
Ethlius, x, 502. Lasioptera vitis, iv, 65. 
Leonardus, ix, 44). Mamestra picta, v, 208. 
Metacomet, iv, 137. Mamestra trifolii, v, 323. 
Peckius, iv, 137. . Myzus ribis, ix, 370. 
Osceola, vii, 374. Nemoura nivalis, ii, 241. 
Pampinatrix, Choerocampa [Ampelophaga C£demasia concinna, iv, 204. 
Myron], v, 174. Odontota suturalis [dorsalis], x, 3€9. 
Sphinx [= prec.], v, 174. Philampelus Pandorus, v, 177. 
Pandemis limitata, x, 4&3. plum curculio, i, 308. 
Pandorus, Philampelus, v, 175, 177: x, 48!, 508. Pyrameis Atalanta, ii, 39. 
panicea, Sitodrepa, iv, 88-93, 197, 198, 207; Vii, Sphinx Celeus, ix, 461. 
311; ix, 440. Sphinx kalmie, v, 177. 
paniceum, Anobium [= prec.], iv, 88. Thyreus Abbotii, v, 177. 
paniceus, Dermestes [= prec.], iv, 88. Tremex Columba, v, 311; vi, 171, viii, 165. 
Paniscus geminatus, viii, 238. Parasites of Ampelophaga Myron, iv, 202; v, 
Panorpa, ii, 213; x, 463, 464, '467, 472, 473, 476 77; viii, 187, 295. 
477, 478. Angoumois moth, ii, 110; x, 381, 484. 
Canadensis, x, 478. Anisota senatoria, v, 198. 
communis, x, 465, 466, 477. Aph dius fimetarius, vii, 312, 383. 
Germanica, x, 465. army worm, vil, 376. 
[Boreus] hyemalis, ii, 236. Bruchus scutellaris, vii, 282. 
maculosa, x, 464, 465. Carpocapsa pomonella, iv, 127; viii, 290. 
nematogaster, x, 465. Cecidomyia betulz, iv, 27 
rufescens, x, 461-473, 478, 479, 430. Cecidomyia destructor, iv, 27. 
subfurcata, x, 478, Cecidomyia leguminicola, ii, 2. 
Panorpide, ii, 236. Colorado potato beetle, v, 298, 318; vi, 186. 
pantherinus, Myrmeleon, vii, 320. grain aphis, v, 249, 253;. vi, 169; vii, 218. 
Papilio Asterias, iii, 140; iv, 136; x, 507, 515. green grapevine Sphinx, vii, 364. 
Cresphontes, ix, 326-337, 461; x, 498, 515. gypsy moth, vii, 304. 
Philenor, vi, 187. Hemileuca Maia, ii, 41; ix, 448. 
Ratulus, viii, 296. house-fly, vii, 365, 384. 
Troilus, x, 507. Icerya Purchasi, vi, 105; vii, 341. 
Turnus, i, 327; iv, 136; vii, 219; x, 507, 519. joint worm, iv, 33. 
parallels, Aphrophora, i, 285; iv, 121; v, 245; ix, Julus ceruleocinctus, vii, 384. 
410. larch saw-fly, v, 169. 
Lepyronia [= prec.], ix, 393. Cedemasia concinna, vii, 381. 
Parorgyia, i, 328; ix, 455. Orgyia leucostigma, ii, 78; v, 3:0. 
Parallelia bistriaris, x, 482. Phobetron pithecium, v, 192. 
parallelum, Elaphidion, i, 330; iii, 141-150; v, Pyrrharctia isabel’a, vii, 228. 
: 158, 268, 325; vi, 170; ix, 357-36!; x, 493, 516. Scolytus rugulosus, iv, 105. 
_ Paramesus vitellinus, ix, 410. Parasitic insects, introduction of, vii, 340-341. 
7 paraplecticus, Lixus, i, 260, mite, iv, 200; v, 290. 
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Paria aterrima [Typophorus canellus], vi, 183, | Peach: insects injurious to— (Continued). 


188; vii, 360; ix, 463; x, 495, 511. White grubs, ix, 354. 
Parlatoria sp.? viii, 279. Xyleborus dispar, viii, 299. 
Parmula cocciformis [Microdon globosus], ii, | Peach-root aphis (Aphis persice-niger), v, 315, 
116. Peach-tree borer, general account (abstract), 
Parorgyia parallela, i, 328; ix, 455. vi, 17C-171. 
parta, Catocala, ix, 456. oviposition, v, 299. 
parthenice, Arctia, x, 481. reference, i, 259, 308, 316; ii, 60; iv, 107; v, 
Parthenos [Catocala] nubilis, iii, 136. 300; ix, 367; x, 49°. 
[hyperborea], Platarctia, ix, 452. remedies, i, 47, 58, 59, 61; ii, 5-6; vii, 374; 
parvulus, Sphenophorus, i, 261. viii, 18!-186, 284. 
pascuellus, Crambus, i, 150. Peach-tree Phytoptus, x, 459-460. 
passer, Hadena, x, 482. Peach-twig moth, i, 151-156; vi, 173; vii, 369. 
pastinacee, Siphocoryne, iii, 123, 151. Pear-blight beetle, i, 310, 331; iv, 200, 203; v, 
Pea-weevil, description, vi, 127-128. 318; vii, 348-351, 361, 374; ix, 419. 
general account, vi, 127-129. Pear: insects injurious to, 


general account (abstract), v, 300. 
life-history, vi, 128-129. 
literature, vi, 128. 
reference, vii, 263, 264, 266, 267, 269; viii, 295. 
remedies, i, 49; vi, 129; ix, 439. 
Peach and cherry borers, v, 319. 
Peach-bark borer (Ph!ceotribus), vii, 351, 361. 
Peach: insects injurious to, 
Acholla multispinosa, x, 517. 
_\geria exitiosa, ii, 24, 60; v, 299; vi, 170. 
Agrotis saucia, v, 205. 
Anarsia lineatella, i, 151-156; v, 173; vii, 
369. 
Carpocapsa pomonella, ix, 340. 
Chauliognathus Pennsylvanicus, iv, 87. 
Chrysobothris femorata, v, 155. 
Cicada septendecim, ii, 176. 
Clisiocampa Americana, vi, 165. 
Conotrachelus nenuphar, vii, 374. 


Diabrotica 12-punctata, vii, 315. Eriocampa adumbrata, v, 323. 
Drosophila am pelophila, i, 216. Eriocampa cerasi, ix, 335, 440, 


Agrotis scandens, i, 58. 
Elaphidion villosum, ix, 358-359. Euphoria Inda ix, 443, 463; x, 504. 


Amphicerus bicaudatus, ii, 126. 

Aspidiotus conchiformis [Mytilaspis pomo- 
rum], iv, 117; viii, 293. 

Aspidiotus nerii, v, 299. 

Aspidiotus perniciosus, x, 505. 

Caccecia argyrospila, v, 324; vii, 356. 

Cacoecia rosaceana, vi, 187; vii, 355. 

Chionaspis furfurus, viii, 293, 299. 

Chrysobothris femorata, vi, 155. 

Cicada septendecim, ii, 176. 

Coleophora sp., v, 324; vii, 347, 361. 

Conotrachelus crategi, x, 420. 

Conotrachelus nenuphar, v, 325. 

Diabrotica vittata, iv, 103. 

Diplosis pyrivora, vii, 335; vili, 124, 140, 151 
288, 297; ix, 3:8; x, 386-387. 

Drosophila ampelophila, i, 217. 

Dynastes Tityus, ix, 312, 444, 463. 


Euphoria Inda, i, 235. Halisidota cary, vii, 355. 
Gortyna nitela, i, 112; viii, 112, 191, 192. Icerya Purchasi, iv, 187. 
Icerya Purchasi, iv, 187. Lecanium pyri, viii, 299. 
Largus succinctus, ii, 165; vi, 183. Lygus invitus, vii, 348; viii, 125, 299. 
Lecanium persice, vii, 379, 380. Ly gus pratensis, i, 280; v, 275, 326; viii, 125. 
Leptocoris trivittatus, x, 433. Macrodactylus subspinosus, i, 23); ix, 420. 
Lygus invitus, viii, 125. Mytilaspis pomorum, viii, 293. 
Lygus pratensis, viii, 125. Necclytus erythrocephalus, vi, 188. 
Macrodactylus subspinosus, j, 229; iv, 199; Orgyia leucostigma, ii, 77. 

vi, 166. Phobetron pithecium, v, 187, 192. 
Myzus cerasi, ii, 19; v, 256. Phytoptus pyri, ix, 442; x, 453-459. 
Myzus persice [Aphis persice-niger], v Polycaon confertus, ii, 132. 

315; ix, 369. Prionus Jaticollis, iv, 22. 
Cé&canthus niveus, iv, 147. Pristophora sp , ii, 5. 
Otiorhynchus tenebricosus, ii, 52. Psylla pyri, ix, 321, 322, 323. 
Pentatoma juviperina, x, 420, 490. Psylla pyricola, viii, 219, 285; ix, 293, 317- 
Ph'ceotribus liminaris, iv, 144, 204; v, 319, 329, 429, 430, 445; x, 382-387, 489, 510. 

325; vii, 352; viii, 299; ix, 365. Sciara pyri, v, 265. 
Phytoptus persice, x, 459-460. Selandria cerasi, ix, 335. 
Pristophora sp., ii, 5. Thyridopteryx ephemer! «formis, i, 84. 
Sannina exitiosa, viii, 18!-186; ix, 367. Tmetocera ocellana, vii, 306. 
Scolytus rugulosus, iv, 103, 186, 208; ix, Tremex Columha, iv, 38. 

865-368. Xyleborus dispar, vi, 188; vii, 348; ix, 3€6, 419. 
Telephorus bilineatus, viii, 174. Zeuzera pyrina, ix, 426. 
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Pear-leaf blister, vii, 365; ix, 377, 442. 

blister. mite, x, 453-459, (01. 

Pear midge, vii, 335; viii, 124, 140-151, 288; ix, 
$18, 324; x. 386-337, 456, 489, 497, 5 0 
Pear-tree aphis, x, 512. 
blister beetle, i, 331. 
Psylla, bibliography, ix, 317-318. 
characteristics of its family, ix, 319. 
description by Harris, ix, 321-322. 
detailed account, ix, 317-329. 
distribution, ix, 325, 429, 445; x, 425-426. 
earliest notice of, ix, 319-321. 
general account (abstract), viii, 285; 
ix, 441. 

injuries by, viii, 124; ix, 325-326. 

life-history, ix, 326-328. 

on apple-trees, i, 331. 

ravages, viii, 219-220. 

recent multiplication in Hudson River 
Valley, ix, 322-324. 

reference, viii, 299; ix, 293, 434, 466; x, 
498, 518. 

referred to P. pyricola, ix, 322. 

remedies, ix, 329, 430. 

slug, i, 60; ix, 335-336, 440; x, 498. 
Pease: insects injurious to, 

Bruchus pisi [pisorum], vii, 263; ix, 439. 

Bruchus pisorum, vii, 261, 280. 

Bruchus rufimanus, vii, 281. 

Bruchus scutellaris, v, 147; vii, 282; viii, 

295. 

cut-worms, viii, 236. 

Heliothis armiger, i, 120. 

Macrodactylus subspinosus, i, 229, 231. 

Mamestra picta, ii, 2. 

pea weevil, v, 300; vii, 264, 266, 267. 

Phytomyza nigricornis, iv, 79. 

Pebrine, iv, 177. 

Peckius, Pamphila, iv, 137. 

pectinicornis, Chauliodes, vili, 107, 155-159, 300; 
x, 497. 

Cladius, x, 499. 

Hemerobius [Chauliodes], viii, 155. 

Semblis [= prec. |, viii, 155. 

pecuarum, Simulium, v, 314. 
Pediculidee, i, 48; ii, 199. 
Pediopsis trimaculatus, ix, 400. 
viridis, ix, 399. 
pedipalalis, Pityolita, x, 482. 
Pegomyia, i, 181, 211. 
bete, i, 205. 
vicina, i, 198, 209-211; iii, &5. 
Pelecinus polyturator, x, 515, 519. 
Pelidnota punctata, i, 307; v, 229, 810, 312, 325. 
pellio, Attagenus, ii, 47, 138. 
pellionella, Tinea, i, 64; ii, 44; iv, 140, 174; vi, 
187. 
pellucida [Virginiensis], Anisota, v, 199. 
Camnula, i, 332; x, 443. 
Pelopceus czeementarius, iv, 205. 
ceeruleus, iii, 135, 140; iv, £05. 
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Pempelia [Zophodia}] grossularic, ii, 10; viii, 
294, 
Hammondi, i, 329. 
Pemphigin«, ii, 181; iii, 125; iv, 179; ix, 413. 
Pemphigus, sensitive organs in, i, 69. 
acerifolii, x, 494. 
imbricator, iii, 123-126, 142, 152, 153. 
pyri [Schizoneura lanigera], i, 47, 331; ix, 
411, 413, 
tessellata, iii, 125; viii, 109, 170; ix, 346-347, 
411, 413, 463; x, 498. 
[Glyphina] ulmicola, iii, 127. 
[Phylloxera] vitifolia, i, 4, 322. 
Pemphredon concolor, viii, 163. 
lugubris, of Europe, viii, 163. 
marginatus, viii, 163. 
unicolor, of Europe, viii, 163. 
penicillatus, Phalacrus, vi, 170. 
Pennsylvania soldier beetle, x, 498, 
Pennsylvanica, Epicauta, ii, 227; vi, 135, 135, 
170; ix, 443, 463; x, 496. 
Formica, i, 62; x, 365. 
Meloe [Epicauta], vi, 135. 
Nyctobates, iv, 20, 23; vi, 189. 
[brunneum], Orthosoma, iv, 23. 
Photuris, viii, 298. 
Pennsylvanicus, Bombus, ix, 461. 
Chauliognathus, iv, 84, 86, 87; v, 316; ix, 
344, 463; x, 498. 
Pentagonia vittigera, v, 286. 
Pentatoma [? Picromerus] bidens, iv, 133. 
[Cosmopepla] carnifex, ii, 145. 
juniperina, x, 430-432, 490, 512. 
[Licderma] ligata, iv, 25. 
Pentatomida, vi, 137; vii, 238; ix, 315; x, 430- 
432. 
Penthimia Americana, ix, 397. 
hemorrhea, ix, 397. 
sanguinicollis, ix, 397. 
Penthina chionosema, x, 483. 
contrariana [nimbatana], v, 213. 
nimba' ana, i, 57; ii, 228, 230; iv, 206; v, 212- 
215; vi, 129; x, 483. 
Pentilia misella, ii, 186. 
Peridroma [Agrotis] saucia, v, 2(0. 
Perilampus violaceous, i, 146. 
Perillus circumcinctus, ii, 146. 
Periodical Cicada, iv, 174, 175, 177, 179; vii, 
218, 296-301; ix, 440; x, 358, 485, 500. 
Periplaneta, iv, 180. 
orientalis, vii, 325. 
periscelidactylus, Oxyptilus, viii, 297; x, 516. 
Perla nivicola [Capnia pygmza], i, 298; ii, 239. 
perlellus, Crambus, i, 150. 
permundana, Eccopsis |Exartema], i, 329. 
Exartema, x, 483. 
perniciosus, Aspidiotus, i, 332; x, £05, 518. 
Pernicious scale, i, 3382; x, 518. 
Perophora Melsheimerii, vii, 381. 
perpolita, Agrotis, vii, 375. 
persiceze, Lecanium, vii, 379, 380. 
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persices, Myzu 
19-22; v, 256, 315; ix, 369. 
Phytoptug, x, 459-460. 
persicze-niger, Aphis, ii, 19-22. 
persicana, Ptycholoma, x, 483. 
Persicus, Argas, vi, 158. 
Persius, Nisoniades, i, 334, 335, 336; iv, 137; vii, 
375; ix, 449. 5 
personatus, Opsiccetus, iv, 112. 
Reduvius [Opsiccetus], iv, 112, 132; v, 316. 
perspicillata, Oberea [Oberea bimaculata], v, 
231, 232. 
perspicua, Datana, vii, 381. 
persuasoria, Rhyssa, viii, 108, 165, 166. 
pertinax, Sphenophorus, i, 261. 
petreius [czspitalis], Pyrgus, i, 336. 
Petronius, Nisoniades, i, 334; vi, 180. 
Petrophora diversilineata, x, 483. 
Pettitana, Cenopis, x, 4&3. 
petulca, Xylina, i, 341. 
Phaéton, Melitzea, vii, 219; ix, 448. 
Phakellura [Eudioptis] hyalinata, v, 320. 
[Eudioptis] nitidalis, iii, 140, 152; v, 320. 
Phalacrus penicillatus, vi, 170. 
politus, vi, 170. 
Phalzenide,, i, 18, 340; ix, 453, 456. 
Phanzeus, iv, 175. 
Pharaonis, Monomorium, i, 62. 
Phaseoli, Bruchus, vii, 263. 
Phengodes, viii, £98. 
Pheosia dictzea [dimidiata], x, 508. 
dimidiata, viii, 296. 
rimosa [= prec.], x, £08. 
Phicomone [Philodice] , Colias, i, 301. 
Phigalia cinctaria [strigitaria], i, 329. 
Philadelphize, Odynerue, vii, 229. 
Philzenus spumaria, i, 285; v, 245. 
Philampelus Achemon, v, 175; ix, 451; x, 481, 
508. 
Pandorus, v, 175, 177; x, 481, 508. 
satellitia [Pandorus], x, 508. 
Philenor, Papilio, vi, 187. 
Philetas, Pyrgus, i, 336. 
Philodice, Colias, i, 301; iv, 136; v, 285; vii, 316; 
x, 507. 
Phlzothrips mali, i, 332. 
Phlepsius fulvidorsum, ix, 410. 
irroratus, ix, 410. 
strobi, ix, 410. 
phlceocoptes, Phytoptus, x, 460. 
Phlceotribus liminaris, general account, ix, 365- 
368. , 
reference, iii, 141, 152; iv, 208; v, 319; viii, 
299; x, 498. 
work on peach-trees, iv, 144-145, 204; vii, 
352, 261. 
Phlogophora, i, 71. 
Phobetron pithecium, i, 328; ii, 227; v, 183-192, 
806; vii, 381; ix, 443, 455-456, 461. 
Phoeniceus, Agelzeus, ii, 189. 
phoenicoptera, Gidipoda [Hippiscus phceni- 
copterus], viii, 300. 
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[Aphis persicz-niger], ii,| pholus, Lycomorpha, ix, 450. 


Phora, x, 404, 405. 
agarici, x, 3£9-406, 516. 
aletiz, x, 40}. 
aterrima*, x, 405. 
bovistce*, x, 403. 
dauci, x, 405. 
flava*, x, 403. 
incrassata*, x, 405. 
lutea*, x, 403. 
microcephala, x, 404, 
’ minuta, x, 403. 
nigra*, x, 403. 
pumila*, x, 403. 
rufipes, x, 405. 
setacea, x, 402. 
Phorbia, i, 180, 181, 184, 202. 
ceparum, i, 169, 172-181, 204; ii, 28; iii, 85; 
iv, 138; v, 319; x, 486. 
cepetorum, i, 180. 
cilicrura [fusciceps], i, 180, 181-184; iv, 179; 
x, 010) 
floccosa, i, 207, 208; ii, 225. 
Phoride, x, 399-406. 
Phorodon humuli, general account, ili, 115-118; 
viii, 207-216. 
general account (abstract), i, 319, 320; iii, 
148; iv, 199. 
in Europe and Americ3, viii, 207. 
lady-bird preying on, iii, 116. 
life-history, viii, 207—"08. 
preventives, viii, 210. 
rapidity of propagation, viii, 267. 
ravages of, iii, 84; iv, 12. 
reference, i, 8; iv, 197; vi, 103; vii, 331, 335; 
viii, 122; ix, 294, 369; x, 495, 512. 
remedies, iii, 117; viii, 209. 
when to attack it, viii, £03. 
Photuris Pennsylvanica, viii, £98. 
Phoxopteris nubeculana, i, 329; viii, 123, 297. 
semiovana, x, 483. 
phragmitidicola, Leucania, i, 340. 
Phry gania, i, 83. 
Phryganide, i, 79; iv, 202; viif, 300; x, 377. 
phry ganoides, Mantis, iv, 162. 
Phycide, i, 140. 
Phyciodes Mylitta, viii, 296. 
Tharos, iv, 137. 
Phycis [Mineola] indigenella, i, 329; x, 515. 
Poyllaphis fagi, ii, 181. 
Phyllira, Arctia, iii, 153. 
Phyllcecus flaviventris, see Janus flaviventris. 
[Cephus] trimaculatus, viii, 167. 
Phyllophaga [Lachnosterna], i, 305. 
pilisicollis [Lachnosterna tristis], vi, 176; 
vii, 369. 


Phylloptera [Amblycorypha] oblongifolia, vi, — 


189; vii, 369. 
phyllopus, Leptoglossus, i, 268; iii, 153. 
Phyllotreta striolata [vittata], i, 244, 310; vii, 
372. 
vittata, i, 60; iii, $99; v, 301; vii, 372; ix, 375. 
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Phylloxera, i, 50; ii, 35, 214; iv, 188; v, 241; vi, 
185; x, 362. 
depressa, vi, 189. 
vastatrix [vitifoliz], i, 5; vii,371. 
vitifolize, i, 4; ii, 36; viii, 264; ix, 347, 464; 
x, 498. 
Phylloxere, x, 451. 
phylloxerz, Rhizoglyphus, x, 451, 487. 
Tyroglyphus, x, 451, 452, 453. 
Phymata affinis, vii. 242+, 245, 246. 
erosa [Wolffii], iii, 107-110; vii, 371; vii, 
300. 
Wolffii, ix, 463. 
Physocephala furcillata, v, 235. 
Physogaster larvarum [Heteropus ventrico- 
sus], ii, 110. 
Phytocoride, i, 271. 
Phytocoris bellus [Poecilocapsus lineatus], i, 
271. 
[Poecilocapsus] lineatus, i, 271. 
quadrivattatus [= prec.], i, 271. 
Phytomyza affinist [chrysanthemi], iv, 75; vii, 
242, 245, 246. 
chrysanthemi, vii, 242-246; ix, 421; x, 510. 
dimidiata, vii, 243. 
flava, iv, 79. 
flaviceps, iv, 79. 
lateralist [chrysanthemi], iv, 73-80, 207; vii, 
242, 244; ix, 421. 
nigricornis, iv, 19; vii, 242. 
obscurella, iv, 79. 
solita, vii, 243. 
Phytomyzide, iv, 73, 78; vii, 242. 
phytonomi [sphzrosperma], Entomophthora, 
vii, 315. : 
Phytonomus comptusg, i, 248. 
eximius, i, 248. 
meles var. trifolii, i, 248. 
nigrirostris, i, 248. 
opimus [punctatus], i, 247. 
punctatus, attacked by fungus, iv, 178; v, 
272-273; vii, 315-316. 
attacking beans, ii, 14-15. 
bibliograpby, i, 247. 
description of beetle, i, 247. 
Gescription of cocoon, i, 248. 
detailed account, i, 247-253. 
distribution, i, 252-253. 
first notice of, i, 249-250. 
general acccunt (abstract), v, 312; x, 
488. 
importation, time of, i, 251-252. 
life-history, i, 250-251. 
reference, vi, 182; viii, 300; ix, 440; x, 
511. 
remedies, i, 253; x, 488. 
spread, ii, 3. 
rumicis, i, 248. 
Phytophaga, number of species in U. S., iv, 
181. 
Phytoptidee, v, 290; ix, 377, 442; x; 453-460. 
Phytoptus, x, 459, 460, 503. 
persicee, x, 459-460. 
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Phytoptus phlceocoptes, x, 460. 
pyri, vii, 365; ix, 442; x, 453-459, 501, 503. 
quadripes, v, 303, 326. 
piatrix, Catocala, i, 9). 
picea, Clothi/la [Lepinotus piceus], ii, 201. 
piceus, Attagenus, i, 64; ii, 46-48, 138, 226; vi, 
120, 188; vii, 377, 382; ix, 299-306; x, 498. 
Dermestes [Attagenus], ix, 300. 
picipes, Melanolestes, iv, 109-111; v, 316. 
({singularis L.], Otiorhynchus, ii, 52; x, 418, 
Pirates [Melanolestes], iv, 109, 110. 
picivorus, Pachylobius, iii, 144. 
Pickle-worm, v, 320. 
Pick ed-fruit fly, i, 65, 216-221, 330; wi, 117, 173. 
picta, Ceramica [Mamestra], ix, 455. 
Harmonia, ii, 186. 
Mamestra, ii, 1; iv, 16, 206; v, 206-210; ix, 
455; x, 492. 
pictipes, A.geria, v, 280. 
pictus, Clytus [Cyllene], i, 297. 
Cyllene, i, 297; ii, 223; viii, 110, 175, 176; x, 
497. 
pieridis, Microgaster [var. of Apanteles con- 
gregatus], fii, 135. 
Pieris caterpillar attacked by fungus, vii, 316. 
oleracea, i, 322; iv, 136; vil, 219; ix, 444, 449; 
x, 507. 
rape, captured first at Quebec, i, 240; vii, 
335; viii, 251. 
common wasp preying on, iii, 135. 
disease of, ii, 40; iv, 178. 
increased destructiveness 
country, i, 9. 
Phymata erosa preying on, iii, 109. 
poisonous ? nature of, ix, 446. 
Pteromalus bred from, ix, 447. 
reference, i, 8, 86, 189, 194, 267; ii, 90, 92, 
93; iv, 186; v, 285, 300; vii, 219; ix, 
442, 454, 
remedies, i, 39, 52, 59; ii, 26; ix, 442. 
Pigeon Tremex, i, 304, 330. 
pilicornis, Bittacus, x, 476. 
piliferus, Heematopinus, i, 48. 
Pilleriana, Ginectra, i, 56. 
Pilophorus, see Camaronotus. 
pilosicollis [tri-tis], Lachnosterna, i, 330. 
Phyllophaga [= prec.], vi, 176; vii, 369.. 
pimpinel!/z, Curculio, i, 248. 
Pimpla? from Nematus, v, 170. 
conquisitor, i, 85, 86; v, 310. 
inquisitor, i, 84. 
[Thatessa] lunator, iv, 35, 37. 
pleuriv‘nctus [conquisitor], i, 85. 
Pimplarie, i, 145. 
pinastri, Ellema, ix, 449. 
Pine-bark Chermes, ii, 180-187; iv, 147; ix, 454. 
Pine beetle burrowing in linen, viii, 285. 
Clastoptera, x, 497. 
Emperor Moth, ii, 232; iv, 21. 
Pine: ingects injurious to, 
Amphidasys [Eubyia] cognataria, ii, 101. 
Anomala lucicola, x, 410. 
Aphis pinicolens, ix, 406. 
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Pine: insects injur'ous to— (Continued). 
Aphrophora parallela, v, 245; ix, 393. 
Callidium sp., ii, 23. 

Chermes corticalis, ii, 184. 

Chermes pini, ii, 184. 

Chermes pinicorticis, ii, 180-187; iv, 147; ix, 
454. 

Chionaspis pinifoliz, ii, 184; vii, 366, 384; 
ix, 377. 

Cixius pini, ix, 385. 

Clastoptera pini, viii, 153-155, 299; ix, 393- 
394. 

Clastoptera testaces, ix, 393. 

Crypturgus atomus [pusillus], ii, 24. 

Dendroctonus frontalis, x, 500. 

Eacles imperialis, ii, 21; ix, 419. 

Empoa [Typhlocyba] coccinea, ix, 403. 

Eriosoma [Lachnus] strobi, ix, 409. 

Hylotrupes bajulus, iv, £0, 23. 

Icerya Purchasi, ii, 187. 

Lepyronia [Aphrophora] Saratogensis, ix, 
393. 

Livia femoralis, ix, 404. 

Lophyrus Abbotii, i, 42. 

Melanoplus spretus, ii, 25. 

Monohammus confusor, ii, 50. 

Nematus Erichsonii, v, 168 

Phlepsius strobi, ix, 398, 410. 

Pinipestis Zimmermani, v, 373. 

Pissodes strobi, ii, 24; ix, 345. 

Thanasimus dub‘us, iv, 142. 

Tolype laricis, i, 88, 90; ii, 21. 

Pine-leaf scale-insect, x, 518. 

Pine-tree borers, ii, 55; x, 590. 

pineum, Ellema, ix, 449. 

pini, Chermes, ii, 184. 

Cixius, ix, 385. 

Clastoptera, viii, 107, 153-155, 299; ix, 393- 
394, 410; x, 497. 

Harmonia, iv, 19. 

pinicola [:ucicola], Anomala, x, 408, 410. 

pinicolens, Aphis, ix, 406, 412. 

pinicorticis, Chermes, ii, 180-187; iv, 147; ix, 

454. 
Coccus [Chermes], ii, 180-184; ix, 454. 

pinifoliz, Aspidictus [Chionaspis], ii, 180. 
[pinicorticis], Chermes, ii, 184. 
Chionaspis, ii, 180, 184; v, 266; vii, 326, 384; 

ix, 377; x, 518. 
{is pinifoliella], Geiechia, i, 156. 

Pinipestis Zinmmermani, iv, 19; vii, 373. 

Pionea [Evergestis} rimosalis, ii, 93. 

Pirates [Rasahus] biguttatus, iv, 112, 133. 
[Melanolestes] picipes, iv, 109, 110. 

piscatrix, Donacia, x, 511. 

pisi [pisorum], Bruchus, vi, 127, 128; vii, 263, 

268, 280, 286; ix, 439. 
pisorum, Bruchus, vii, 268, 280, 286. 
Curculio [Bruchus], vii, 256. 
Pissodes strobi, ili, 141; iv, 20, 23; ix, 344-345; 
x, 498. 
pithecium, Ecnomidea [Phobetron], v, 183. 
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pithecium, Limacodes [= prec. ], iv, 206; v, 183. 
Phobetron, i, 328; ii, 227; v, 183-192, 303; vil, 
381; ix, 443, 455-456, 461. 
Pityolita pedipalalis, x, 482. 
Pityophthorus puberulus, ii, 54. 
placidus, Sphenophorus, i, 254, 255. 
plagiator, Ephedrus, v, 253. 
plagiatus, Cossus [Prionoxystus robiniz], vii, 
375. 
Plagionotus speciosus, x, 511, 517. 
Plagodis, see Eurymene Keutzingaria. 
Pianosa [Tolype] laricis, i, 87. 
[Tolype] velleda, i, 98. 
Plant diseases, increase in, iv, 185. 
Plant-lice, abundance of, iii, 83, 150; viii, 266; 
xX, 426-429, 489. 
classification, i, 4, 79. 
cold water for, vii, 345. 
contact insecticides for, iv, 190; viii, 274- 
275; ix, 418, 432. 
damage caused by, iii, 84. 
kerosene emulsion for, v, 302; x, 495. 
lady bugs feeding on, i, 61, 318; ii, 186; iii, 
148; iv, 81, 83, 85, 194; vi, 118; vii, 217; x, 
501. 
larva of lace-winged fly destroying, ii, 186. 
Mantis feeding on, i, 161. 
on a'der, ix, 246-347. 
on apple-trees, iii, 118-121; ix, 373, 
on asters anj lilies. ix, 371-372; x, 501. 
on beech, iii, 123-126, 153. 
on carrots and parsnips, iii, 123. 
on cherry, ix, 345-316. 
on currant, ix, 370. 
on elm, iii, 126-127; v, 319. 
on fruit-trees, x, 365-366, 491, 
on muskmelon, v, 306. 
on peach roots, v, 315. 
on plum, ix, 368-369. 
on potatoes, iii, 121-122, 149. 
on vegetable roots, x, 484. 
prolificacy of, i, 14. 
pyrethrum for, i, 25, 40. 
reference, i, 161; ii, 184; iii, 152; iv, 165; vi, 
171; viii, 263; ix, 319; x, 865, 505. 
remedies for root aphides, v, 315. 
several species imported, i, 8. 
soft-soap and carbolic acid for, i, 59. 
Syrphid larvz destroying, i, 212; ii, 186. 
ugly bee-slayer (Phymata) feeding on, vii, 
371. 
Plantain fiea-beetle, x, 414-416, 511. 
Plantain: insects injurious; to, 
Agrotis saucia, v, 203, 205. 
Chelymorpha Argus, iv, 14. 
Dibolia borealis, x, 414-416, 511. 
Poecilocapsus lineatus, i, 277. 
Plantain-leaf miner, x, 414-416, 511. 
Platarctia hyperborea, ix, 452. 
Parihenos [hyperborea], ix, 452. 
Platbemis trimaculata, ix, 464. 
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Platycerura furcilla, ix, 450, 455. 
Platygaster error, i, 321; ii, 2. 
Herrickii, i, 321. 
larva, ii, 231. 
Platymetopius acutus, ix, 402, 410. 
Platyphyllum concavum ([Cyrtophyllus con- 
cavus], iii, 135. 
Platysamia [Attacus] Cecropia, ix, 455. 
plecta, Agrotis, i, 8; x, 482. 
Plemyria fluviata, x, 483. 
Plesiastina annulata, x, 392. 
pleurivinctus [conquisitor], Pimpla, i, 85. 
Pleurosticti {[Cetoniini], i, 234. 
plota [Canadensis], Sphinx, iv, 137. 
Plowrightia morbosa, v, 280, 320. 
Plum-curculio, arsenical spraying for, vii, £90. 
attacking apple, i, 331; iv, 201. 
attacking peach, vii, 374. 
bibliography, vii, 288. 
detailed account, vii, 288-296. 
inhabiting ‘‘ black-knot,” v, 280. 
injuries, viii, 125; ix, 297. 
larva of soldier beetle preying on, iv, 86. 
London purple or Paris green for, vii, 291. 
oviposition of, vii, 295-296. 
Paris green, how to mix it, vii, 292-293. 
reference, v, 300, 325; vi, 104; vii, 343; ix, 
422, 440. 
remedies, i, 58; vii, 289-295; ix, 417, 432-434. 
spraying, beneficia] results of, vii, 293-295. 
spraying experiments on, ix, 417, 433 434, 
strength of mixture for, vii, 291-292. 
when to spray for, vii, 290-291, 
Plum gouger, iv, 17; vii, 293. 
Plum: insects injurious to, 
4Xgeria pictipes, v, 280. 
Anarsia lineatells, i, 152 
Anomala marginata, x, 412, 
Aphis mali, ix, 431-432. 
Aphis pruni ¢ [is prunifoliz], viii, 125, 299; 
ix, 369. 
Aspidiotus nerii, v, 279, 317; viii, 215. 
Callosamia [Attacus] Promethea, v, 324. 
Carpocapsa pomonella, ix, 340. 
Chrysobothris femorata, vi, 155. 
Conotrachelus nenuphar, vi, 104; vii, 289; 
viii, 125; ix, 297, 440. 
Eacles imperalis, ii, 232. 
Els phidion parallelum, ix, 359, 
Eriocampa adumbrata, v, 323. 
Eriocampa cerasi, ix, 335. 
Homoptera lunata, iv, 58. 
Hyphantria textor [cunea], i, 3(6. 
Leptocoris trivittatus, x, 433. 
Macrodactylus subspinosus, i, 229; v, 154. 
Myzus cerasi, ii, 21; v, 256; ix, 346, 440. 
Orgyia leucostigmia, ii, 77. 
Otiorhynchus tenebricosus, of Europe, 
ii, 52. 
Phobetron pithecium, v, 307. 
Phorodon humuli, iv, 13; vi, 167; viii, 210. 
Phytoptus ph'ceocoptes, x, 460. 
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Plum: insects injurious to— (Continued). 
Scolytus rugulosus, iv, 103, 105, 106. 
Sphinx drupiferarum, i, 327. 
Telephorus bilineatus, viii, 174. 
Thecla strigosa, iv, 137. 
Thyridopteryx ephemera<formis, i, &4. 
Tmetocera ocellana, vii, 205, 355. 
white grubs, ix, 354. 

Xyleborus dispar, i, 310; vii, 350. 

Plu n-tree aphis, ix, 368-369; x, 498. 

Phytoptus, x, 460. 


plumifera, Psyche, i, 83. 
plumigeraria, Boarmia, x, 494. 
Plusia zrea, x, 376, 482. 


zeroides, ix, 456; x, 376, 482. 

ampla, x, 377. 

balluca, ix, 456; x, 376. 

bimaculata, x, 376. 

brassicz, bibliography, ii, 89-90. 
cannibalistic habits, ii, 93. 
description of stages, ii, 90-9!. 
detailed account, ii, 89-93. 
distribution and injuries, ii, 92; ix, 296. 
f30d-plants, ii, 91-92. 
general account (abstract), vi, 184. 
bumber of broods, ii, 92. 
number of parasites bred from a single 

larva, i, 155. 

parasites of. i, 156; iii, 140. 
reference, i, 18); ii, 94; ix, 422, 462. 
remedies, i, 65; ii, 93. 
resemblance to Plusia ni, ii, 92. 

culta, ii, 97. 

dyaus, ii, 94-97, 228. 

epigs2, x, 377. 

formosa, x, 377. 

gamma, i, 119. 

mappa, x, 377. 

mortuorum, v, 285; x, 376, 377. 

moths, ii, 96. 

ni, of Europe, i, 189; ii, 89, 90, 92; vi, 184. 

ou, ii, 97. 

precationis, ii, 97; x, 87, 482. 

purpurigera, x, 376. 

Putnami, x, 377. 

simplex, x, 376, 487. 

thyatiroides, x, 377. 

u-aureum, x, 376, 377. 

viridisignata, x, 377. 

Plusias in the Adirondacks, vi, 178; x, 376. 

Plu‘ella cruciferarum, i, 322. 

pluvialis, Anthomyia, i, 171. 

poaphagus, Limothrips, v, i153. 

podagra, Dimeraspis {M'crodon globosus], ii, 

116. 

Podisus cynicus, i, 331; vii, 356, 361. 
modestus, v, 170; vi, 189; vii, 353. 
spinosus, i, 331; ii 146; vi, 137; viii, 238, 300; 

ix, 457. 

Podosesia syringz, ix, 338, 461; x, 498. 

Podura [is Achorutes diversiceps], viii, 266. 
aq'latica, ii, 210; vii, 374. 
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Podura bicolor [Tomocerus plumbeus], ii, 205, 
244. 
fimetaria [Aphorura armata], ii, 208. 
[Achorutes] humicola, ii, 205, 244. 
[Degeeria] nivalis, of Europe, ii, 244. 
{Schoturus] nivicola, i, 298; ii, 203, 244. 
Poduride, i, 79, 101; vi, 173; vii, 374. 
Poecilocapsus lineatus, i, 271-281; iv, 200; v, 
273; x, 512. 

Pceciloptera [Ormenis] pruinosa, ix, 387. 
[Lamenia] vulgaris, ix, 387. 

Poisonous Centipede, vi, 175. 

Polistes fuscatus [pallipes], i, 330, iii, 135; vi, 

109. 

polita, Mesograpta, vii, 233. 

politus, Phalacrus, vi, 170. 

Pollenia atramentaria, of Europs, ix, 313. 
rudis, ii, 117; viii, 297; ix, 309-314, 439; x, 

498, 5.0, 516. 
vespillo, ix, 310, 313. 

Polycaon coufertus, i, 330; ii, 131. 

Polydesmus complanatus, iii, 133, 142, 153. 
serratus [complanatus], iii, 133. 
Virginiensis, iii, 134. 

polygama, Catocala, viii, 292. 

polygoni, Gastroidea, viii, 298; x, 519. 

polygrapha, Corythuca, iv, 109. 

Polygraphus rufipennis, ii, 54. 

Polyphagous insects, ii, 76. 

Polyphemus, Telea, ii, 77; iii, 140; ix, 456; x, 

481, 493, 515. 

Polyphy lla variolosa, i, 54, 71, 330. 

Polystictus versicolor, ix, 462. 

Polystcechotes punctatus, v, 286. 

polyturator, Pelecinus, x, 515, 519. 

pometaria, Anisopteryx, i, 11, 57, 72, 329; jv, 15, 

139, 140, 206. 

pometella, Rhinosia, i, 300. 

pometellus, Chetochilus [Ypsolophus], i, 20). 
Ypsolophus, i, 329. 

pomicorticis [pomorum], Mytilaspis, i, 8, 11, 61, 

331; iii, 146; iv, 185, 195; v, 319. 
pomifoliella, Bucculatrix, see 
pomifoliella. 
Lithocolletis, i, 330. 

pomivorella, Micropteryx, i, 330; x, 510. 

Pomologist, Pests of, iv, 183-192. 

Pomology, progress in, iv, 183. 

pomonella [pomifoliella], Bucculatrix, i, 157. 
Carpocapsa, see Carpccapsa pomonella. 
Try peta, i, 330; ii, 117-125, 227, 234; iv, 174; 

v, 300; viii, 245-249; x, 391, 499. 
pomoriana, Argyrolepia [Ypsolophus pome- 
tellus], i, 300, 30!. 

pomorum, Aspidiotus [Mytilaspis], iv, 114. 
Mytilaspis, see Mytilaspis pomorum., 

Pomphopceea enea, i, 331. 

Sayi, vi, 136. 
Poplar-feeding cut-worm, v, 210. 
Poplar saw-fiy, iv, 44-46; v, 171; vii, 223; ix, 
439. 

populi, Chaitophorus, ix, 411, 412. 

Lachnus [Chaitophorus], ix, 407, 412. 


Bucculatrix 
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populifoliz, Aphis [Chaitophorus], ix, 406, 411, | 
412, . 
posticata, Mallota, i, 211-216; iv, 141; vi, 173. 
posticatus, Eristalis [Mallota posticata], i, 211. 
Potato aphis, iii, 121, 148, 149. 
Potato-beetle, i, 12, 305; v, 320; vi, 182, 137; x, 
496, 502. 
» killer, x, 496. 
parasite, v, 318; vi, 156. 
Potato bugs (Chrysochus), iv, 142. 
Potato: insects, etc. injurious to, 
Aphides, species of, iii, 121. 
Bibio albipennis, ii, 112. 
Chrysochus auratus, iv, 142. 
Coptocycla aurichalcea [bicolor], vii, 376. ; 
Coptocycla clavata, v, 322; vi, 126, 175. 
Coptocycla guttata [signifera], vii, 369. 
Cosmopepla carnifex, ii, 146; ix, 458. 
Crepidodera [Epitrix] cucumeris, x, 469. 
cut-wormg, viii, 236. 
Doryphora decemlineata, ii, 3; 
ix, 297. 
Epicauta cinerea, viii, 294. 
Epicauta Pennsylvanica, ij, 305; vi, 135. 
Epicauta vittata, i, 300; vi, 182, 176; vii, 376. 
Epidapus scabies, x, 447. 
Gortyna nitela, i, 112, 305; ii, 226; vii, 377; 
viii, 191. 
Julus czeruleocinctus, iii, 132; ix, 464; x, 
445-446. © 
Lachnosterna fusca, ix, 296. 
Lema trilineata, ii, 133; x, 491. 
L'pura fimetaria, ii, 210. 
Lygus pratensis, viii, 291. 
Lytta [Cantharis] Nuttalli, viii, 294. 
Macrobas's unicolor, v, 321; viii, 291. 
Macrodactylus subspinosusg, i, 229. 
Mamestra grandis, v, 210. 
Melanoplus spretus, i, 7. 
Polydesmus complanatus, iii, 133. 
Sciara fucata, v, 265. 
Sciara hyalipennis, v, 265. 
Sciara longipes, v, 265. 
Sciara pulicaria, v, 265. 
Sciara quinquelineata, v, 265. 
Sciara vittata, v, 265. 
Trichobaris trinotata, iii, 106, 149. 
white grubs, ix, 356. 
Potato mites, x, 451. 
scab, prevention of, x, 447-448. 
stalk weevil, iii, 106, 149; iv, 204. 
Potter wasp, ii, 231. 
Prziores, number of U. S. species, iv, 181. 
Praon avenaphis, v, 253. 
prasina, Adelphagrotis, x, 377. 
Agrotis. i, 8; x, 377, 482. 
pratensis, Bryobia, vi, 158, 161, 1&0; vii, 321- 
324, 3€5; ix, 440; x, 450, 486. 
Bryobia?, vi, 159, 160. 
Lygus, v, 275, 326; vi, 189; -viii, 105, 125, 285, 
291; ix, 375. 
pratorum, Achorutes [Schoturus], ii, 206. 


viii, 122; 
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Praying Mantis, iv, 1€0, 193; vii, 357. 
precationis, Plusia, ii, 97; x, 376, 482. 
pretiosa, Catocala, vii, 375; viii, 292. 


Trichogramma, li, 220, 229; iv, 194, 197, 205. 


Preventives of insect depredations, 


acid and lime wash, ix, 365, 366. 

air-slaked lime, iv, 198. 

alum water for repelling roaches, i, 65. 

ammoniacal liquor, iv, 194. 

animal secretions, i, 75. 

ashes, i, 177; iv, 156, 198; v, 301; vi, 182; x, 
404, 

attracting to food-plants of minor value, 
i, 64. 

bagging, ii, 49, 229; vi, 121, 179, 185. 

banding with tarred paper, ix, 424. 

bands of chalk on trees, x, 367. 

bands of fur on trees, x, 367. 

bands of tar, tin, etc., ii, 8, 9, 27; iii, 95; 
wii, 241; x, 367. > 

bark-peeling, iv, 195. 

barn-yard manure, iv, 194. 

barricades against migration, i, 58. 

beans for cucumber beetle, v, 159; x, 414. 

bisulphide of carbon, ii, 65; v, 313. 

black-walnut tree for cucumber beetle, x, 
413-414. 

borax for repelling roaches, etc., i, 65. 

bottle-trap for garden insects, ii, 33. 

breaking up breeding grounds, viii, 201. 

breaking up hibernating quarters, vii, 332, 

brine, i, 190. 

brine lime wash, vii, 332. 

buckwheat crop, v, 317; viii, 197, 283. 

burdock decoction, iv, 194; v, 158. 

burning, v. 304, 322; viii, 210. 

camphor, for insect collections, i, 74. 

camphor, for protecting woolens, i, 64. 

canker-worm trap, i, 64. 

earbolic acid, i, 65; ii, 25, 26, 65, 66, 232. 

carbolic acid and Paris green wash, viii, 184. 

carbolic acid and soap-wash, iv, 107. 

carbolic wash, ii, 25, 27; iv, 107; viii, 183. 

carbolized paper, ii, 232. 

carbolized plaster, vii, 346. 

cayenne pepper, ii, 34. 

cedar shavings for woolens, i, 64. 

cessation from planting, vi, 172, 185. 

chalk for red ants, i, 65. 

coal-oil refuse, ii, 27. 

coal tar, ii, 65, 66, 67, 68; v, 155, 301. 

coal-tar distillates, i, 75. 

copperas water, viii, 239. 

cotton-batting around trees, i, 64. 

counterodorants, ii, 228; v, 313, 319, 322, 

cow-dung, iv, 194; v, 159, 


_ ereosote, iv, 195. 


cultivating skunks, x, 373. 

destroying caterpillar nests, v, 304. 
destroying eggs, v, 304; viii, 265; x, 444, 
destroying/grain moth in granaries, x, 384. 
destroying the English sparrow, ii, 83. 
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Preventives of insect depredations — (Cont'd). 


driving from food-plants, vi, 132. 

dusting foliage, vii, 289. 

dusting with plaster of Paris, vi, 182. 

early threshing for grain moth, x, 384. 

fencivg out insects, ix, 368. 

fish manure, i, 75. 

fish-oil, v, 226. 

frames with netting-cover, ii, 64. 

gas-lime, i, 177; ii, 162: iii, 114; iv, 194; v, 
158, 160. 

gas-tar, viii, 205. 

gas-tar psper beneath carpets, i, 64. 

gauze-covered frames, ix, 363. 

grafting trees to resistant varieties, viii, 
247. 

grape bagging, ii, 32-33. 

ground bone dust, vii, 368. 

ground pepper for woolens, i, 64. 

growth of immune crops, viii, 200. 

guano, v, 158, 313. 

heavy raing, vii, 332. 

hellebore solution, iv, 194; v, 159. 

high culture, i, 63, 66. 

hops, spent, for cabbage protection, i, 65. 

housing corn in shuck, x, 384. 

insect-lime in bands on trees, x, 367. 

killing before egg-laying time, iv, 200. 

late planting, v, 300. 

late sowing for certain insects, i, 63; vi,.17 

lime, v, 301, 305. 

lime-dust, vii, 3&9. 

lime-wash, vii, 289, 332. 

linen sheets, for woolens, i, 64. 

manuring, i, 178. 

mechanical coatings, ix, 363. 

mounding around trees, i, 64; ii, 6; vii, 374; 
viii, 185. 

muslin or netting covering, ix, 862. 

mustard crop, v, 310, 317; v, 198. 

naphthaline, ii, 35, 65, 66; vi, 169. 

naphthaline cones for cabinets, i, 65. 

netting, i, 232; ii, 58, 64; v, 313. 

night-soil, iv, 194; v, 159. 

offensive odors, ix, 363. 

oil application, i, 190; vii, 333. 

oil of tar, vi, 114. 

paper bags for grapes, ii, 32, 33; viii, 286. 

paper bags, for woolens, i, 64. 

paper cylinders around cabbage plants, 
etc., i, 64. J 

paper frames, viii, 241. 

paper wraps, viii, 241. 

paving or flagging under trees, vii, 290. 

pennyroyal for red ants, i, 65. 

pig-manure, v, 301. 

pig-sty drainage, i, 75; v, 301. 

planting beans with cucumbers, ix, 363. 

plaster, i, 231; v, 301, 305. 

plaster of Paris, vii, 346. 

plowing under, x, 444. 

powdered charcoal, i, 177. 
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Preventives of insect depredations — (Cont'd). 
preventing egg-deposit, viii, 203. 
printers’-ink bands, v, 259. 
printers’ ink on paper, for carpets, i, 64. 
rearing parasites, x, 371. 
repellant washes, iv, 203. 
resistant varieties, vi, 176. 
road dust, ii, 27; iv, 156, 198, 199; wv, 305, am 
vi, 166. 

roofing-paper, gas-tarred, ii, 25, 48, 223, 232. 

rotation of crops, i, 63; ii, 63; v, 315, 319. 

Russia leather scraps, for woolens, i, 64. 

salt, v, 317; viii, 239. 

saltpetre, v, 157. 

sand, iv, 156. 

sassafras bark, to repel red ants, i, 65. 

selection of seed, i, 63. 

Shaker peach-tree borer wash, viii, 185. 

shell-lime, iv, 194; v, 158. 

snuff, v, 301. 

soaking in kerosene, viii, 200. 

soap and earbolic acid wash, v, 301; vi, 169; 
vii, 363; viii, 280; x, 493. 

soft soap and water, viii, 186, 190. 

soft-soap wash for trees, i, 64; v, 270. 

soluble phenyle, ii, 65; v, 226; vi, 169. 

soot, i, 60, 178; ii, 35; v, 159, 253, 301, 307; 
x, 484. 

soot and water, iv, 194. 

spices, for woolens, i, 64. 

spirits of turpentine, i, 65; iv, 19. 

starvation, viii, 197, 242. 

strong odors, vii, 289. 

submergence, iv, 195. 

sulphur, v, 301; vi, 114. 

sulphur, plugging trees with, x, 495. 

tallow, vi, 175. 

tallow and carbolic acid, v, 226. 

tansy-decoction, i, 65; ii, 225; iv, 194; v, 
159; vi, 169. 

tar-coating seed, viii, 200. 

tar-water, i, 65; ii, 65, 66; v, 301; vi, 169; vii, 
290. 

tarred bands around trees, etc., i, 64; ii, 224; 
iii, 95; v, 259, 313, 318. 

tarred-paper, iv, 199; ix, 431; x, 484. 

tobacco dust, i, 65, 190; iv, 194. 

tobacco water, i, 190, 198, 309; iv. 103. 

traps for hibernating insects, viii, 206. 

tympans, printers’, ii, 226. 

wash for preserving herbaria, i, 65. 

whale-oil and carbolic acid, viii, 194. 

whale-oil soap, i, 65; vi, 114. 

whitewash, viii, 182. 

wire netting tree-protector, viii, 185. 

wrapping tree trunks, vii, 313. 

Prickly Leptostylus, i, 304, 331. 

Prie-Dieu (Mantis), iv, 160, 162. 

primus, Derostenus, x, 369. 

Prionidus cristatus, vi, 138-141. 

Prionotus [Prionodus] cristatus, ii, 230; iv, 

113; v, 316; viii, 294, 
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Prionus imbricornis, i, 330. 
laticollis, i, 330; iv, 22. 
Priophora [Hzematobia] serrata, v, 220, 223. 
Pristophora ?grossularie, ii, 5. 
Privy-fly, i, 168, 171. 
Prochcerodes transversata, x, 483. 
Proconia quadrivittata [Diedrocephala coc- 
cinea], ix, 395-396. 
Procris Americana, ii, 231; vii, 379. 
Proctotrupes, i, 308. 
Proctotrupida, i, 241. 
prodigiosa, Traumatomyia, iv, 72. 
prodromus, Aphodius, vii, 312. 
Progne, Grapta, iv, 137; x, 507. 
prolifica, Chloropisca, see Chloropisca prolifica. 
Promachus apivora [Fitchii], i, 318. 
Promethea, assembling of, i, 70, 71. 
Promethea, Callosamia fy (oe: i, 72, 98, 3:8; 
v, 324; ix, 455. 
Pronuba yuccasglla, ii, 215. 
Propertius, Nisoniades, i, 334, 335; vi, 180. 
propinqualis, Rivula, iv, 206. 
propinquus, Stenobothrus, ii, 196. 
prostrata, Homalomyia, i, 171. 
Proteus, Clastoptera, i, 285; v, 215; ix, 394. 
Eudamus, i, 337; vi, 180. 
proxima, Chlorops, i, 226. 
pruinella [lineatella], Anarsia, i, 151. 
pruinosa [tibicen], Cicada, ix, 385. 
Ormenis, ix, 410. 
Poeciloptera [= prec.], ix, 387. 
pruni ¢ [is prunifoliz], Aphis, viii, 125, 299; ix, 
369. 
pruni-mahaleb, Aphis, i, 320. 
prunivora, Grapholitha, i, 329. 
prunivorella [geminatella], Ornix, i, 330. 
prunus, Amphibolips, iv, 42. 
Cynips [= prec.], iv, 43. 
Psectra, see Hemerobius dipterus. 
Psenocerus supernotatus, i, 321, 331; iii, 138. 
pseudacaciella, Argyromiges [Lithocolletis], 
i, 309. Ec 
Pseudaglossa lubricalis, i, 340. 
Pseudanthonomus, see Anthonomus crategi. 
pseudargiolus, Lyczena, v, 285; vii, 375; viii, 
291. 
pseudargyria, Leucania, i, 340; x, 482. 
Pseudoneuroptera, i, 161; iv, 167. ; 
Pseudothyatira expultrix [cymatophoroides]; 
x, 481. 
Psila rose, i, 46, 49. 
Psocide, i, 65, 161, 316; ii, 198, 199, 201, 202; v, 
823; vi, 161. 
literature of, ii, 203. 
Psocus aceris [venosus], i, 316. 
domesticus, i, 65, 162. 
*  quietus, i, 161. 
semistriatus, i, 161. 
tritici, i, 298. 
venosus, i, 161, 316. 
Psoini, ii, 132. 
Psoroptes equi, vii, 362. 
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‘Psyche plumifera, i, 83. 
Psycomorpha epimenis, ix, 455. 
Psylla annulata |? var. carpini], ix, 404, 411. 
buxi, ii, 18. 
carpini, ix, 404, 411. 
mali, ix, 323. 
pyri [t of pyricola], viii, 280, 281, 285; ix, 321, 
822, 323, 441. 
pyricola, bibliography, ix, 317-318. 
characteristics of its family, ix, 319. 
description by Harris, ix, 321-322. 
detailed account, ix, 317-329. 
distribution, ix, 325, 429, 445; x, 425-426. 
earliest notice of, ix, 319-321. 
general account (abstract), viii, 285; ix, 
441, 
injuries by, viii, 124; ix, 325-326. 
life-history, ix, 326-328. 
on apple-trees, i, 331. 
ravages, viii, 219-220. 
recent multiplication in Hudson River 
Valley, ix, 322-324. ‘ 
reference, viii, 299; ix, 293, 434, 466; x, 
498, 518. 
referred to P. pyricola, ix, 322. 
remedies, ix, 329, 430. 
pyrisuga [pyricola], i, 331; ix, 317, 322, 323. 
quadrilineata, ix, 404, 411. 
simulans, ix, 328. 
[Trioza] tripunctata,ix, 404, 411. 
Psyllide, i, 300; ii, 18; vii, 367; ix, 317, 319, 381, 
404, 411; x, 425-426. 
Psylliodes punctulata, i, 296. 
Pteromalinz, iv. 29, 66; vii, 307. 
Pteromalus, i, 86, 225, 307; ii, 79. 
(Merisus] fulvipes, i, 307. 


iv, 93; vi, 188. 


gelechiz, ii, 110. 
{Isosoma] hordei, i, 307. 
puparum, i, 86; ix, 447, 454. 
[Isosoma] tritici, i, 307. 
Pterostichus, x, 493. 
Ptilodontine, i, 137. 
Ptinidze, ii, 125, 132; iv, 22, 88; viii, 285. 
Ptinus brunneus, iv. 90, 92; vi, 188. 
fur, ii, 138; iv, 93. 
- quadrimaculatus, iii, 138; 
choloma persicana, x, 483. 
= lineatus, iv, 120; v, 245; vii, 383. 
uberulus, Pityophthorus, ii, 54 
ulchraria [semiclusiaria], Cleora, iv, 20; ix,450. 
Pulex irritans, i, 62; vi, 173. 
ulicaria, Corimelzena, v, 319; viii, 212-214, 283; 
x, 487. 
Sciara, v, 265; x, 388. 
pulicarius [ruficollis], Lathridius, vi, 183, 184. 
Pulicide, i, 79 
ulsatoria, Clothilla, i, 162, 316; ii, 201, 202; v, 
323. 
pulsatorius, Atropos [= prec.], i, 298. 
ulvinaria, innumerabilis, bibliography, vi, 146- 
147. 
he description, vi, 142. 


> 
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Pulvinaria, detailed account, vi, 141-147. 
food-plants, vi, 143; vii, 370. 
general account (abstract), i, 301,309,310. 
history, vi, 142-143. y 
infesting grape-vines, ii, 22; vi, 145-146. 
infesting maples, i, 309, 310; ii, 230; v, 313; 
viii, 177-178. 
life-history, vi, 143. 
reference, v,326; vii, 376, 384; viii, 110, 216; 
x, 497, 499, 512. 
remedies, v, 313; vi. 143-145. 
Pulvinaria salicis, ix, 411. 
vitis, vi, 146. 
vitist [innumerabilis] , iii, 146; vii, 376. 
pumila, Phora, x, 403. 
pumilionis, Chlorops [Oscinis], i, 226. 
Oscinis, i, 225. 
punctata [bicolor], Coptocycla, i, 306. 
[eunesa|], Hyphantria, i, 306. 
Pelidnota, i, 307; v, 229, 310, 312, 325. 
Sciara, x, 388. 
punctatus, Curculio [Phytonomus], i, 247. 
Phytonomus, see Phytonomus punctatus. 
Polystcechotes, v, 286. 
punctistriga [rubripalpis], Artace, viii, 287. 
punctulata, Psylliodes, i, 296. 
Punctured clover-leaf weevil, i, 247-253 ; 11 Pats je 
Weoles vig 182s x, Sli: 
pungens, Reduvius [Melanolestes picipes], iv 
109, 111. 
Punky, vii, 364. 
puparum, Pteromalus, i, 86; ix, 447, 454. 
Purchasi, Icerya, iv, 187, 188; v, 326; vi, 104; 
vii, 340; viii, 275. 
purpurana, Caccecia, x, 483. 
purpurescens, Achorutes, ii, 207. 
Purpuricenus humeralis, i, 297. 
purpurigera, Plusia, x, 376. 
purpuripennis, Gortyna, i, 115. 
purpurissata, Mamestra, x, 377. 
pustularia, Stegania, x, 483. 
putator [villosum], Elaphidion, ix, 360. 
Stenocorus [—prec.], ix, 358-359. 
Putnami, Plusia, x, 377. 
pygmza, Capnia, i, 298; ii, 239. 
Chloe [Beetis], iv, 123. 
pygmeus, Cephus, iii, 88, 147; vii, 334; viii, 
IGT eX .O10:. 
Pylades, Eudamus, i, 337, 338. 
Pyralid web-caterpillar, i, 329; vi, 189. 
Pyralide, i, 127, 329; iv, 14; x, 483, 487. 
reference to new species, iv, 173. 
Pyralis costalis, x, 483, 487. 
farinalis, viii, 300; x, 483. 
Pyrameis Atalanta, ii, 39; iv, 137; v, 285; ix, 
454. 
eardui, iii, 91; vii, 228. 
huntera, x, 507. 
pyramidoides, Amphipyra, i, 328; iv, 138; vii, 
296. 
Pyrgita domestica, ii, 80. 
Pyrgus, structural characters, i, 336; ii, 214. 
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Pyrgus, ceespitalis, i, 336. 
centaureae, i, 336. 
ericetorum, i, 336. 
[Scelothrix] maculatus (Asiatic), i, 336. 
Oceanus, i, 336. 
petreius [czespitalis], i, 
Philetas, i, 336. 
Ricara [czespitalis], i, 336. 
serivtura, i, 336. 
tessellata, i, 336. 
Xanthusg, i, 336. 
pyri, Eriosoma [Schizoneura lanigera], ix, 408, 
413. 
Lecanium, viii, 299. 
Pemphigus [Schizoneura lavigera], i, 47, 
331; ix. 411, 413. 
Phytoptus, vii, 365; ix, 442; 
503. 
Psylla, of Europe, ix, 321, 322. 
{[t of pyricola], Psylla, viii, 
ix, 323, 441. 
Sciara, v, 265. 
Scolytus [Xyleborus dispar], i, 310. 
Tingis, of Europe, i, 311. 
Typhlodromus x, 453, 455. 
[dispar], Xyleborus, i, 310, 331; iv, 203; v, 
300, 318, 325; vii, 348, 361, 370; ix, 419. 
pyricola?, Cecidomyia [Diplosis pyrivora], viii, 
140. 
Psylla, see Psylla pyricola. 
pyrina, Zeuzera, ix, 426-427, 462; x, $85. 
pyrisuga [pyricola], Psylla, i, 331; ix, 317, 322, 
323. 
pyrivora, Diplosis, see Diplosis pyrivora. 
Pyrrharctia Californica [isabeila], vii, 225. 
isabella, vii, 225-228, 368; ix, 439; x, 481. 
Pyrrhia umbra, ix, 456. 
Pyrrhocori¢de, ii, 164. 
Pyrrhocoris, i, 69. 
calmariensis, of Europe, ii, 166. 
[Dysdercus] sutureilus, vi, 183. 
pyrus-malus, Coccus [Mytilaspis pomorum}, 
iv, 114. 


336. 


, 453-459, 501, 


280, 281, 285; 


Q. 
q. glandulosus, Cynips, iv, 44. 
q. operator, Cynips [Andricus], iv, 205. 
q. prunus, Cynips [Amphibolips prunus], iv, 
43, 205. 
quadravgularis, Aphrophora LLepy Tonia, hy 
285; iv, 121; v, 245. 
Lepyronia, ix, 393. 
quadricornis [Amyntor], Ceratomia, x, 507, 
508. 
quadrigibbus, Anthonomus [Tachypterus' is, 
60, 3831; iv, 201; vi, 174; ix, 419. 
quadrilineata, Psylla, ix, 404, 411. 
quadrimaculatum, Bembidiun, iii, 98-100, !'). 
146. 
quadrimaculatus, Anopheles, i, 298; ii, 241. 
Ptinus, iii, 138; iv, 93; vi, 188. 
quadrinotata, Aphrophora, v, 245; ix, 392. 
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quadripes, Phytoptus, v, 303, 326. 
quadrivittata, Proconia [Diedrocephala | 
cinea], ix, 395-396. 4 
quadrivattatus, Capsus [Pcecilocapsus line- 
atus], i, 271. 
Phytocoris [= prec.], i, 271. 
Quebecensis, Thalessa, iv, 41. 
querceti, Euclea, i, 328; v, 186. 
querci, Atymna, ix, 410. 
Empoa [Typhlocyba], ix, 403, 410. 
Schizoneura, ii, 181; iii, 125. | 
Smilia [Atymna], ix, 389. 
[monticola], Telamona, ix, 391. 
Typhlocyba ix, 410. 
quercicola, Asterolecanium, x, 519. 
Wollastonia, ii, 53. 
quercifoliz, Lachnus, ix, 407, 412. 
quercina [fusca], Lachnosterna, i, 305. 
querciperda, Cossus, ii, 216; vii, 220, 375. 
quietus, Psocus, i, 161. 
Quine curculio, ti, 11; iv, 15, 87; v, 316; vi, 181; 
* x, 419-420, 511, ‘Gg 
Quince: insects, etc., injurious to, 
Carpocapsa pomonella, ii, 11; vi, 181. 1 
Chauliognathus Pennsylvanicus, iv, 85, 87. 
Conotrachelus crateegi, ii, 11; iv, 15, 208; 
v, 316; vi, 181; x, 419-420. 
Corimelena pulicaria, viii, 213. 
Corythuca areata, iv, 109. 
Diabrotica vittata, iv, 103. 
Eriocampa cerasi, ix, 335. 
Icerya Purchasi, iv, 187. 
Limonius confusus, vi, 188; 
Saperda candida, vil, 314. 
saw-fly larvee, ii, 232. 
Tetranychus telarius, v, 288. 
Thyridopteryx ephemerzeformis, i, 84; vii 
306. 
Tingis cydonie, i, 311. 
Quince-tree aphis, x, 512. 
borer, viii, 280. ; 
quinquelineata, Sci»ra, v, 265; x, 388. 
quinquelineatus, Jixius [Oliarus], ix, 386, 
Oliarus, ix, 410. 
quinqyemaculata, Macrosila [Protoparce 
Celeus], i, 56, 1:9; v, 179. 
Sphinx (= prec.], i, 73, 322; iii, 141; iv, 205; 
v, 809; vi, 167; vil, 3795 viii, 242; x, 507. 


+ 


vii, 351, 361. 


R. 


Rabbit moth, iv, 51-54. 
Race-horse, Mantis Carolina, iv, 160. 
Radcliffei, Acronycta, i, 328. 
radiata, Locusta [Chortophaga viridifasciatal], 
ii, 188. ; 
radiatus, Gomphocerus [= prec.], ii, 188. 
radicola, Tylenchus, viii, 222 
radicum, Anthomyia, i, 171, 184, 
194, 196, 198. 
var. calopteni, 
crural], ii, 181. 
Musca [Anthomyia], i, 191, 198. 


185, 186, 191- 


Anthomyia [Phorblia ell 


Radish: insects, etc., njurious to, 
Anthomyia raphani, i, 48, 194-199; ii, 28. 
Anthomyians, i, 183. 
Caloptenus [Melanoplus] spretus, i, 195, 
Ceutorhynchus assimilis, i, 195. 
Epitrix cucumeris, i, 195. - 
Murgantia histrionica, !, 267, 270; ix, 316, 
317. . 
Murgantia munda, ix, 317. 
_ Nysius avgustatus, v, 321. 
Nysius destructor [= prec.], i, 195. 
Orchestris [Phyllotreta] vittata, i, 195. 
Phorbia floccosa, i, 208. 
Phyllotreta vittata, i, 60; ix, 375. 
Poecilocapsus lineatus, i, 277. 
thousand-legged worm (Julus), i, 307. 
Radish-fiy, i, 48, 193, 194-199, 296, 322. 
Radish-seed weevil (Ceutorhynchus assimilis), 
i, 195. 
ralla, Orthosia, viii, 291. 
rantalis, Euryereon, i, 329; vi, 182. - 
rap, Pieris, see Pieris rape. 
raphani, Anthomyia, i. 48, 171, 193, 194-1v9, 296, 
| 822; ii, 28. 
Raphidia [Corydalis] cornuta, viii, 159. 
Raphitelus ?maculatus, iv, 105. 
Rasahus biguttatus, iv, 112. 
Raspberry-cane girdler (Oberea bimaculata), 
1,57; iv, 47, 189, 207; v, 231-233; vii, 369; ix, 
«457. 
Raspberry geometer (Synchlora glaucaria), 
viii, 129-133; x, 497. 
gou y gall, vi, 124. 
gouty gall beetle, vi, 123-125, 174. 
_ root borer (Bembecia), iii, 145. 
Raspberry: insects injurious to, 
Agrilus ruficollis, vi, 124; x, 406-407. 
Anisota senatoria, v, 197. 
Anomala marginata, x, 411. 
Bewbecia marginata, iii, 145. 
Byturus unicolor, viii, 298. 
Ceresa bubalus, i, 315, 318. 
Coelidia olitoria, ix, 398. 
Corimelzena pulicaria, viil, 213. 
Erythroneura [Typhlocyba] vulnerator, ix, 
402-403. 
Figites rubus-caulis, i, 315. 
Gortyna cataphracta, x, 373-376. 
Gortyna nitela, x, 374. 
Hyppa xylinoidss, iv, 138. 
Limonius auripilis, vii, 351. 
Macrodactylus subspinosus, ix, 420. 
Oberea bimaculata, v, 231; viii, 369; ix, 457. 
Oberea perspiciliata [= prec.], v, 233. 
Oberea tripunctata [=prec.], ix, 457. 
Cfcanthus niveus, i, 315; vi, 189. 
Oti_rhynchus tenebricosus, ii, 52. 
Poecilocapsus lineatus, i, 277. 
_ Synchlora glaucaria, viii, 130. 
vastic rnis, Chauliodes, viii, 107, 156, 157, 158, 
| 159. 
Rat-tail larvee, i, 213; vi, 173; vii, 363; viii, 287. 


iy 
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Ravenelii, Cordiceps, viii, 298. 
Rear-horse, iv, 160. 
reclivata, Telamona, ix, 391. 
rectus [? venatus], Sphenophorus, 1, 251. 
Red ant, i, 62, 65; iv, 133; ix, 371, 441. 
Red-bug, ii, 166. 
Red-headed Systena (S. frontalis), iv, 156. 
Red-humped apple-tree caterpillar, i, 57, 328; 
iii, 90-9!, 150; iv, 204; v, 309. 
Red-legged grasshopper, i, 7, 332; ii, 189; vi, 
151; ix. 332, 392; x, 440, 441. 
Red mites, vi, 159; vii, 323, 365. 
Red-necked Agrilus, x, 406. 
Red scale, i, 60; iv, 188. 
Rej-shouldered Sinoxylon (S. basilare), i, 330. 
Red spider, ii, 31; iii, 129; iv, 203; v, 287, 321; 
vi, 159; vii, 324; viii, 255; ix, 432. 
redinicula, Agrotis, x, 377. 
Reduviide, iv, 109; v, 316; vi, 138; viii, 294. 
Reduvius [Opsiccetus] personatus, iv, 112, 133; 
v, 316. 3 
pungens [Melanolestes picipes], iv, 109, 
Lite 
Regal walnut-moth, v, 324. 
regalis, Citheronia, v, 324. 
Reindeer warble-fly, vi, 111. 
relictus, Ligyrus, iv, 204; viii, 238; x, 506. 
religiosa, Mantis, iv, 162. 
Remedies for inssct depredations: 
acetate of copper, ix, 420. 
alkaline solutions, vii, 344. 
alkaline washes, vi, 146. 
alum water, i, 59. 
ammoniacal l'quid, i, 59; v, 158. 
ashes and saltpetre, ii, 28. 
ashes and sulphur, v, 315. 
attracting to baits, vi, 183; x, 449. 
attracting to lamps and fires, i, 58, 148; iv, 
190. 
attracting to manure pits, vi, 151. 
attracting to petunias for catching, viii. 
243. 
attracting to poisoned sweets, i, 58. 
attracting to vinegar and molasses, vii, 363. 
autumn plowing, v, 313. 
azotic gas, ii, 110. 
Babbitt’s Continental Washing-powder, ix, 
434. 
baiting, vi, 121, 183; ix, 364. 
baits of potatoes, ete., fur wire-wormg, i, 
63. 
balloon hopperdozer collecting, vii, 336 
banding with burlap, ix, 425. 
barium, sulpho-carbonate of, ii, 22. 
barking trees, ii, 55. 
beating from foliage, ii, 18, 178; iv, 190, 
199; v, 231. : 
beating into kerosene, or kerosene and 
water, i, 269; vi, 136, 170, 176, 198, £00; 
viii, 201. 
beating on straw for burning, ii, 225. 
benzine, ii, 35. 


614 INDEX TO REPORTS I-X 


Remedies for insect depredations — (Cont'd). | Remedies for insect depredations — (Cont’ 
benzine for Atropos divinatoria, ii, 199. burning garden refuse, i, 58, 269, 270, 
tor carpet beetles, i, 59; ii, 47, 226, 282; ii, 167; iii, 107; iv, 200; vii, 353, 
v, 314; vii, 364; ix, 304, 305. | viii, 213; ix, 316, 441. 
for leather beetle, iv, 89. grass to destroy chinch-bug, ii, 1 
for mites, vi, 161. ~ 163,228: 
birds, ii, 7, 8, 82, 189, 224. grass to destroy vagabond Cramb 
birds, protection of, i, 61. i, 148, 
bisulphide of carbon for, straw to destroy canker-worm, ii, 
Angoumois moth, x, 383-384, 485. 225; v, 314. 
American meal worm, ix, 308, 442. straw to destroy joint-worm, iv, | 
ants, x, 502. v, 315. ‘ 
bean or pea weevil, v, 300; vi, 172; vii, straw for ‘striped blister-beetle, 
276-277, 367; ix, 439. 133. 


cabbage fly, v, 266. stubble, i, 58, 253; vii, 339. 
grain moth, x, 383-384, 485. vines for stalk-borer, ii, 226. 
leather beetle, iv, 90. camphor, ii, 35; v, 300; ix, 30. 
mites, vi, 170:"x, 450. capture in insect nets, ii, 93. 
peach root aphis, ii, 21-22; v, 315. carbolic acid, iv, 191; ix, 418. 
root insects, ii,{24-35. and Paris green wash, viii, 184; x, 484 
and soap, i, 59; iv, 119, 195. 
striped cucumber beetle, ix, 363. for bark borers, ix, 428. ¢ 
weevils in grain, vii, 365; viii, 278; ix, for carpet beetle, v, 314; vii, 357. 

443, 494, for maple-tree scale-insect, vi, 146. 
for mites in meat, iii, 131: v, 293. 
for quince-tree borer, viii, 280, 
bone dust, ix, 363. for scale insects, vi, 146; viii, 216; 
Bordeaux mixture, ix, 420; x, 459. cay B 
bottle-trap, ii, 33. for cucumber beetle, ix, 363. 

wash, ‘viii, 183, 280. 
wash, Bateham’s, vi, 154. 
with oils, ix, 442. 

carbolated lime, ix, 420. 
carbonate of copper solution, ix, 417. 
carbonate of lime, ix, 420. 


£quash borer, ii, 64. 


Zeuzera pyrina, ix, 427. 
blue-vitriol water, i, 59. 


boxing for elm-leaf beetle, v, 314. 
boxing trees for collecting pups, ii, 228. 
bran and arsenic mash, ii, 197. 
brimstone burned, vi, 161. 

brine, ii, 200; v, 156. 


brushing bark with a stiff brush, ii, 187, carbonic acid gas, ii, 110. 
230, 232. castile soap, ix, 444. 

buckwheat crop, v, 310; viii, 197. caustic potash, ix, 444. 

buckwheat flour, iv, 191. chickens for flea beetles, i, 61; v, 301. 

burdock infusion, v, 158; ix, 362, 484, 486. children collecting, viii, 243. 

burning for chloroform, vi, 129. 
apple-leaf Bucculatrix, v, 317. coal ashes, vii, 344. 
bag-worm, iv, 204. coal-oil, viii, 241, 279. 
bark-borers, ii, 55; vii, 361. coal soot, ix, 363. 
currant-stem girdler, viii, 166. coal-tar, iv, 191; viii, 256. 
flower cricket, v, 310. Cocculus indicus berries, ix, 352. 
Fuller’s rose-beetle, iv, 193. cold water, vii, 285. 
gall-insects, v, 308. cold water spraying, vii, 344, 360. 
gypsy moth, ix, 423, 424. collecting and burning eggs, viii, 122, 28% 
larch saw-fly, vii, 367. collecting the egg-belts, ix, 437, 441, 444. 
locust-tree borer, vii, 363. concentrated lye, vi, 144. 
maple-tree pruner, ix, 361. | copper compounds, ix, 463. 
oak-pruner, v, 154. copper solution, ix, 369. 
peach root aphis, ii, 21; iv, 118, 195. copperas, viii, 200. 
pear-blight beetle, v, 318. copperas water, i, 59; ii, 67. 
raspberry gouty-gall beetle, vi, 124. corn meal, ix, 444. 
scale insects, ii, 230; iv, 118; vi, 144. corrosive sublimate, ii, 17. 
tent-caterpillar, ix, 444. corrosive sublimate for bed-bugs, i, 62. 
Tischeria apple-leaf miner, ix, 445. cotton bands on tree trunks, ii, 86. 
two-marked tree hopper, iv, 203. creosote, ii, 35; v, 314; ix, 434. 


infested plants, iv, 77, 107, 1990. cresylic acid, ii, 35. 


Remedies for insect depredations — (Cont'd). 
cresylic ointment for screw-worm, i, 62. 
crushing, i, 57; v, 206, 209, 215, 219, 307, 

309, 320; vii, 363, 364, 379. 
crushing by rolling, x, 488. 
crushing the eggs, viii, 216, 278; ix, 316, 
441. 
crushing larve, ii, 231; iii. 93. 
_ eurculio-catcher, vii, 294. 
i cutting off infested twigs, i, 57. 
cutting out larvee, i, 58; ii, 5, 58, 62, 64; 
iii, 105; vi, 151, 169, 171; vii, 363; viii, 
182. 
cyanide of potassium, ii, 34; v, 314; ix, 352. 
deep plowing, i, 58. 
destroying eggs, ii, 85; vi, 169, 181. 
destroying fallen fruit, i, 58. 
destroying infested fruit, ii, 12; x, 499. 
destroying hibernating insects, ix, 441. 
destroying larve, x, 373. 
destroying pup, x, 373, 499. 
‘ destroying web nests, i, 57. 
digging out, v, 156, 271, 312, 313, 319, 320. 
digging up cut worms, i, 58; viii, 240. 
ditching for migration, i, 58. 
- driving on tarred paper, v, 302. 
drowning, vi, 150. 
ducks, ii, 34. 
exposing roots of hops for hop grub, x 
373. 
extermination of English sparrow, i, 61. 
. fallowing, viii, 200. 

feeding by sheep, iv, 12. 

«feeding stock, v, 219. 

, fish-brine for scale insects, i, 60. 

4 fish-oil, i, 301; vi, 167. 

4 fish-oil soap, viii, 213; x, 495. 

| flour of sulphur, vi, 161. 

fowls for asparagus beetle, i, 61; vi, 179; 
viii, 252. 

fumigation with charcoal gas, ii, 109. 

fumigation with sulphur, ii, 18, 227; v, 314. 

fumigatidn with tobacco, viii, 255. 

fungus, v, 273. 

gas-lime, i, 149; ii, 21, 63, 162, 163, 229, 233; 
ili, 134; v, 158, 253, 313, 319; viii, 197, 239; x, 
448. 

gas-tar, v, 163, 299, 314. 

gas-tarred paper, iv, 199. 

gas-water, ii, 35. 

gasoline, ii, 35, 200; ix, 352. 

t Gold Dust Soap-powder, ix, 432. 

i4 gypsum, ix, 363. 

1 gypsum and kerosene, ii, 29. 

t hand-picking, ii, 16, 93, 101, 135, 144, 147, 178; 

. Vv. 179, 183, 209, 233, 300, 321; vi, 133, 177, 

> 184; vii, 246, 311, 379; viii, 252; ix, 316. 

hand-picking eggs and larve, i, 56; ii, 93; 

a iii, 111; iv, 59, 65, 76, 190, 193, 194. 

4 heat, ii, 109, 187, 144; iv, 90; vii, 275. 
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Remedies for insect depredations — (Cont'd). 
heavy oil, v, 300. 
hellebore, ii, 35; iv, 191, 194; v, 323; vi, 166; 
vii, 352; viii, 274; ix, 816, 336, 372, 431, 440; 
x, 484. 
hop-wash, ili, 122; viii, 209. 
hopperdozer collecting, vii, 338; x, 444. 
hot water, i, 59, 179, 198, 269, 288, 307, 
ii, 6, 21, 98, 199, 233; v, 183, 231, 287, 
vi, 172, 177, 184, 185; vii, 241, 374; ix, 
871-872, 441; x, 439. 
hunting larve with lantern, i, 58. 
hydrocyanic acid gas, vi, 104; ix, 352. 
ice-water, iv, 191. 
infested fruit destroyed, viii, 248. 
infested shoots burned, ix, 345. 
infusion of tobacco, viii, 257. 
insectivorous birds, ix, 349-351, 356, 357. 
jarring, i, 162; ii, 12, {85, 101, 228; vii, 
294: viii, 125; ix, 365. 
jarring on sheets, iv, 20!, vi, 166; x, 
413, 432. 
kerosene, viii, 274. 
action of, iv, 190, 191. 
and gypsum, for squash bug, ii, 29. 
and lard, vi, 158. 
and sand, ii, 16, 232. 
and soap-suds, i, 162. 
and water, ii, 147; iv, 200; :v, 321; vi, 
133, 136; vii, 351; viii, 252. 
burning as sprayed, ix, 425. 
for bark-borers, vii, 352; ix, 366. 
for bean-weevil, vii, 276. 
for carpet-beetles, ii, 47. 
for leather-eating beetles, iv, 92, 198; 
ix, 304. 
for mites, ii, 227; vi, 161. 
for pea-weevil, v, 300. 
for root insects, ii, 34-35. 
for scale insects, ii, 32; vi, 144; viii, 
215, 216. 
for squash-vine borer, ii, 63. 
for ‘‘ warbles,” vi, 115. 
soaking seed in, viii, 200. 
wetted sheet, vii, 355. 
kerosene emulsion for Anomala mar- 
ginata, x, 413. 
for aphides, ii, 21, 187; v, 161, 256; vi, 
148, 167, 169; vii, 318; viii, 209, 212, 
217; ix, 369, 431-432; x, 428, 484. 
for apple-leaf Bucculatrix, v, 262, 317. 
for bugs, ii, 147; v, 321; ix, 316; x, 439. 
for cabbage aphis, x, 495. 
for cabbage maggot, x, 484. 
for cattle tick, vi, 158. 
for chinch-bug, ii, 233. 
for cow-horn fly, ix, 442. 
for currant Amphidasys, ii, 101. 
for cut-worms, viii, 190. 
for leaf-miners, ix, 375. 


317; 
3153 
316, 


289, 


410, 
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Remedies for insect depredations — (Cont'd). 
kerosene emulsion for leaf-hoppers, v, 302; 
vi, 166; viii, 287; ix, 430. 
for pear leaf mite, x, 459. 
for pear midge, viii, 151. 
for pear Psylla, viii, 220; ix, 329. 
for ‘“red-spider,”’ v, 288, 322. 
for rose-bug, viii, 201; ix, 420. 
for scale insects, ii, 22, 230, 232; iv, 118, 
195; v, 279, 313, 319; vi, 144; viii, 215, 
280; ix, 373, 441. 
for striped cucumber beetle, ix, 362. 
for striped flea beetle, v, 301. 
for two-spotted tree-hopper, x, 493. 
for white-grubs, ix, 353-354, 443; x, 000. 
formule, ii, 36-37, 38; iv, 191; v, 279; vi, 
144-145; viii, 190, 209. 
killing the larvee, viii, 205. 
Jady-bird colonization, i, 61. 
late fall-plowing, viii, 239. 
light in pan containing kerosene and water, 
x, 393. 
lighted candle for fleas, i, 62. 
lime, ii, 10; v, 157, 158, 160, 163, 227, 229; 
vi, 148, 179; vii, 333, 352, 372; ix, 336, 416, 
418, 420, 434, 435, 441. 
lime, air-slaked, i, 59, 148; vi, 167; viii, 
252, 253; x, 410, 484, 487. 
lime-wash, v, 163; viii, 201. 
lime-water, i, 59; v, 307; vii, 366. 
linseed oil, i, 162; iv, 119, 195. 
local extermination for grain moth, x, 384. 
London purple, i, 34, 166; ii, 44, 65, 86, .23, 
186, 223, 225, 227; iv, 14, “91, 198, 201; v, 
162, 200, 219. 240, 301, 304, 312, 313, 322; vii, 
239; viii, 140, 150, 201, 274, 280, 286; ix, 
297, 372,°414-415, 416, 417, 420, 435. 
lures for concentrating attack, iv, 199. 
lye solutions, ii, 35; v, 163, 299, 320. 
manures, ix, 363. 
McDougall sheep-dip, vi, 114. 
mercurial ointment, iv, 199; vi, 115. 
molasses and London purple for ants, i, 62. 
molasses and red lead for roaches, i, 62. 
molasses and vinegar, iv, 76. 
muriate of potash, ix, 418. 
mustard water, i, €0. 
naphtha, ii, 35. 
night collections, viii, 190. 
night soil, x, 484. 
nitrate of potash, v, 157. 
nitrate of soda, vii, 366; ix, 372, 418, 441. 
oil-of-tar, ii, 35. 
oil of turpentine, vi, 150. 
paraffine oil, i, 46, 179. 
parasitized insects, distribution of, i, 61. 
Paris green, i, 25-34, 166; ii, 3, 9, 15, 67, 85» 
123, 181, 136, 146, 223, 225, 227, 228, 229; ii» 
95; iv, 103, 191, 199, 201; v, 155, 162, 262, 
301, 305, 317, 319, 320, 321; vi, 132; viii, 140, 
218, 241, 244, 248, 274, 280; ix, 297, 336, 341, 
343, 345, 372, 374, 415-416, 417, 423, 428, 432- 
433, 434, 443; x, 418, 488. 
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Remedies for insect depredations — (Cont'd). 

Paris green and flour, vii, 351. 

perchloride of mercury, ii, 187. 

peroxide of silicates, ix, 363. 

Persian insect powder, ix, 352. 

petroleum, ii, 35. 

phosphates, ix, 418. 

picking leaves infested with Plytoptus, x, 
459. 

picking infested fruit, viii, 143, 150. 

pig-rooting, vi, 176, 183. 

pigs to eat infested fruit, vii, 290. 

planting fruit trees over water, vii, 290. 

plants for decoys, ii, 64. 

plaster, i 148; vii, 333. 

plowing, i, 149; ii, 63, 161, 163, 225, 233; iv, 
34; v, 156, 206, 312; vi, 176, 183; vii, 339, x, 488. 

p2isoned baits, v, 206; viii, 21. 

poison in blossoms visited, vili, 243. 

poisonous coatings, ix, 363. 

potash, v, 163, 299. 

potash and kainit, x, 448. 

potash salts, ix, 418. 

potassium, sulpho-carbonate of, ii, 22. 

poultry feeding, ii, 33, 34; iv, 203. 


probing burrows for grubs, i, 58; v, 320; x, 


488. 
propagation of contagious diseasas, vii, 341. 


pruning and burning infested canes, x, 406. © 


pupe destroyed, viii, 248. 


pyrethrum, ii, £6, 35, 93, 201, 227; iv, 61, 101, 


134, 164, (91; v, 209, 201, 321; vi, 136, 148, 
161, :70, 184; vii, 236, 290; viii, 212, 213, 
274, 282; ix, 3'2, 314, 363, 371, 418, 420, 441, 
442; x, 404, 496. 

pyrethrum water, iv, 201; v, 305; vi, 167; 
vii, 315, 344, 360; x, 393, 404. 

pyroligneous acid, ii, 35. 

quassia infusion, i, 59, 322; ix, 420. 


quassia, water and soap, iv, 198, 199; v, 288, 


307. 

raupenleim, insect lime, ix, 425. 

rearing parasites, x, 371. 

red-pepper, ii, 17. 

removal of outer bark of trees, ix, 428-429; 
x, 484. 

rhigolene, ii, 35. 

road dust, i, 60, 148; viii, 212; ix, 336. 

rolling the ground, i, 148; ii, 161, 233; v, 206, 

264, 312 


Salt, ii, 224; v, 256, 315; viii, 200, 282; x, 448. — 


saltpetre, ii, 28, 65; v, 157, 315; ix, 363. 
scraping the bark, i, 162; ii, 230; iv, 119, 195; 
v, 309. 


shakirg from foliage, v, 172, 183, 262, 314, _ 


317, 320, 321. 
sheep-dips, i, 62; v, 226. 
sheep in orchards, i, 60; ii, 123. 
sheep-wash for ticks, i, 62. 
shelter for nocturnal feeders, i, 63. 


skunk, protection of, for hop-grub, i, 61; 


x, 373. 


Remedies for insect depredations — (Cont'd). 
sludge-oil soap, viii, 201; ix, 418, 410. 
slug-shot, ix, 363. 
spuff-water, ii, 35. 
soap, i, 59, 304 319. 
soap and sulphur, v, 288, 322. 
soap-suds, i, 162, 179, 194, 301, 302; ii, 63, 199; 
iv, 119, 198, 199; vi, 144, 148; v, 161, 256, 275, 
287, 302; vii, 372; viii, 216; ix, 345, 369, 370, 
441; x, 428. 

soap wasb, iv, 119; v, 160, 270, 279, 317, 320. 

soft soap, v, 163; viii, 190, 217, 281, 285, 286. 

soluble phenyle, ii, 21; v, 315. 

spreadiog infested manure, viii, 194. 

starvation, v, 310, 316; viii, 197, 200. 

sublimating sulphur, x, 450. 

sulphate of copper, viii, 151; ix, 434 

sulpho-carbonates of potassium, ii, 22. 

sulpho-cyanide of potassium, ii, 35. 

sulphur, ii, 18, 32, 227; vii, 365; ix, 352, 442; 
x, 450, 458, 486. 

sulphur fumes, iv, 201. 

sulphur, lard and kerosene for poultry, 
i. Ge. 

sulphur, plugging trees with, ineffective, 
x, 495. 

sulphur sifter for bird mites, i, 62. 

salphur soap and water, x, 458. 

sulphuret of lime and soft soap in water, 
x, 458. 

sulphuric-acid water, i, 59. 

sulphurous acid, ii, 35. 

sweetened sponge for ants, i, 62. 

sweetened water in bottles, vii, 289. 

swine, for white grubs, etc., i, 61; ii, 224, 
225. 

tansy decoction, v, 159; x, 484. 

tar, ix, 442, 444. 

tar-water, ii, 35. 

tarring the ground for migrants, i, 58. 

toads in garden, domestication of, i, 61, v, 
301. 

tobacco, iv, 191, 199; v, 160, 161; viii, 212, 213, 
217, 251, 255, 274, 281, 285; ix, 345, 369, 370, 
371, 372, 418, 419, 420, 441, 442; x, 484. 

tobacco dust, x, 495. 

tobacco juice, ii, 29, 31, 35. 

tobacco smoke, i, 60, 319, 320. 

tobacco water, i, 59, 302; iii, 120; v, 256, 301, 
302, 303; vi, 148, 166, 167; vii, 344, 372; x, 
428, 484. 

trenching, v, 200. 

trapping, vi, 169; vii, 366; viii, 206, 242, 278; 
x, 448. 

trapping beneath leaves, etc, iii, 111; ix, 
316, 441. 

trapping for eggs, ii, 144. 

trapping in soap-suds for flies, i, 62. 

tree-beating and jarring, i, 57. 

trees felled for decoy, ii, 55. 

turpentine, ix, 352; x, 494. 

turpentine and land plaster, ix, 363. 


78 
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Remedies for insect depredations — (Cont'd). 
vaporized tobacco juice, v, 302. 
vinegar and molasses trap, ii, 33. 
whale-oil soap, i, 59; ii, 32, 37, 1&7, 230; 
iv, 103; v, 163, 313: vi, 114, 144, 166; vii, 
290, 318; viii, 215, 279; ix, 370, 440; x, 494. 
white arsenic and lime, ix, 434-425. 
wood ashes, i, 60; viii, 182, 183; ix, 372. 
working the ground, iv, 15; v, 259. 
worming, viii, 243. 
X. O. dust, ix, 418, 420. 
remotepunctata, Calandra, ix, 308. 
Renia discoloralis, x, 482. 
reniformis, Helotropha, x, 482. 
renigera, Mamestra, x, 482. 
repanda, Cicindela, vii, 219; x, 317. 
repentis, 4grotis, i, 340. 
Resplendent shield-bearer (Aspidisca splen- 
doriferella), i, 166, 330. . 
reticulatana, Cenopis, x, 483. 
reticulatus, Cossus, vii, 375. 
retinervis, Microcentrum, iv, 80; v, 323, 326. 
retusa, Anthophora, x, 386. 
reversalis, Mecyna, x, 515. 
Rhinoceros beetle, v, 223, 821; vii, 246-255; ix, 
- 842, 440. 
Rhinosia pometella [Ypsolophus pomotellus], 
i, 300. 
Rhipiptera (Strepsiptera], i, 79. 
Rbizobiine, iv, 196. 
Rhizoglyphus, x, 451, 452, 4&6. 
phylloxere, x, 451, 487. 
rostroserratus, x, 449. 
Rhizophagus feeding on Tribolium, ii, 139. 
rhois, B epharida, v, 271. 
Melaphis [Pemphigus], iii, 142; x, 503. 
Rhois tomatos, iii, 142. 
Rhopalocera, dates of occurrence, ix, 456. 
Rhopalosiphum berberidis, ix, 411, 412, 
Rhyparochromus devastator [Blissus leucop- 
terus], ii, 148. 
leucopterus [= prec. ], ii, 148. 
Rhyssa [Thalessa] atrata, ii, 227, 230; iv, 40; 
ix, 454. 
[Thalessa] lunator, ii, 227; iv, 35, 40, 205. 
persuasoria, viii, 108, 165, 166. 
ribearia, Abraxas [Eufitchia], i, 299, 306; ix, 
456. 
ribesii, Nematus, vii, 335; viii, 125. 
ribis, Aphis [Myzus], i, 272; fii, 145. 
Myzus, ix, 370-871; x, 498. 
Ricara [ceespitalis], Pyrgus, i, 336. 
Rice weevil, x, 511. 
Rileyana, Heteropacha, ii, 40. 
Rileyi, Schizoneura, iii, 125. 
rimosa, Cicada, ix, 385. 
Tibicen [Cicada], ix, 410. 
rimosalis, Pionea [Evergestis rimosalis], ii, 93. 
Rivellia viridulans, ii, 122. 
Rivula propinqualis, iv, 206. 
rivulosa, Lygranthoecia, iii, 141. 
Roaches, i, 36; iv, 182; vii, 325. 
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Robin feeding on white grub, ix, 356. 
robipviz, Clytus [Cyllene], i, 317. 
Cossus, ii, 216; ix, 426. 
Cyllene, i, 317; ii, 224; vii, 363; viii, 175: 
176; x, 504, 517. 
Spermophagus, vii, 270. 
Xyleutes [Cossus}, ix, 450. 
robiniella, Anacampsis [Gelechia], i, 309. 
robustus, Gordius, iv, 125. 
Sphenophorus, i, 261, 262. 

Rocky Mountain locust, 

Anthomyian parasite of, i, 168, 181-184. 

depredating on apple-trees, i, 332. 

depredations, x, 439-440. 

estimated loss caused by, i, 7. 

flights of, i, 13-14. 

Mantis preying on, iv, 161. 

number of generations of, ii, 196; ix, 332. 

operations against, vii, 338-340. 

reference, i, 17, 18, 193, 195; ii, 192, 193; iv, 
165, 177, 192; x, 496. 

remedies, i, 50. 

Reestelia aurantiaca fungus, ii, 12; vi, 181. 

Root-aphis of the hop-vine, iv, 196. 

Root-feeding aphides, ix, 371. 

Root-fly, Anthomyia radicum, i, 191-194, 196. - 

Root web-worm, iv, 14. 

rosaceana, Caccecia, i, 329; v, 213; vi, 187; vii, 

355; ix, 418, 516. 

rose, Anomia [? Typhlocyba], vii, 345, 362. 

Diaspis, vii, 384. 

Empoa, viii, 256. 

Monostegia, vii, 344, 362; x, 499. 

Psila, of Europe, i, 46, 49. 

Selandria [Monostegia], i, 42; vii, 362. 

Tettigonia [Typhlocyba], ii, 31; vi, 166; 
vii, 345, 362; viii, 256. 
rosana, Caccecia, x, 516. 
Rose aphids, v, 162. 
Rose-beetle, see rose-bug. 
Rose-bug, bibliography, i, 227-228. 
characteristics of its appearance, i, 231. 
classificatory and descriptive, i, 78, 228-229. 
detailed account, i, 227-232. 
food-plants, i, 225-230. 
habits, vii, 346-347. 
natural history, i, 231. 
ravages, i, 230-231, 317; ii, 225; iv, 142, 198, 
199; v, 154; vi, 166; viii, 125; ix, 419-420. 

references, i, 78, 234, 303, 307, 316; vii, 337; 
viii, 112; x, 411, 491, 497, 511. 

remedies, i, 45, 57; viii, 200-202, 282; ix, 
418; x, 501. 

Rose: insects, etc., injurious to, 

Aphides, v, 162. 

Anomala marginata, x, 411. 

Aramigus Fulleri, ii, 142; iv, 193. 

?Bibio albipennis, ii, 115. 

Caccecia argyrospila, vii, 356. 

Caccecia rosaceana, vi, 187; ix, 418. 

Chauliozgnathus Pennsylvanicus, ix, 344, 
462. 
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Rose: insects, etc. injurious to— (Continued). — 


Cladius pectinicornis, x, 499. 
Diaspis rose, vii, 354. 
Emphytus cinctus, x, 499. 
Homoptera lunata, iv, 57-59, 315. 
Icerya Purchasi, iv, 187. 
Macrodactylus subspinosus, i, 229; vi, 175; 
viii, 201; ix, 419-420. 
Monostegia rose, vii, 344, 362; x, 499. 
Orgyia leucostigma, ii, 69, 77. 
Otiorhynchus ovatus, x, 417. 
Parasa chloris, ix, 443 
Penthina nimbatana, ii, 228; v, 214; vi, 139. 
Poeciiocapsus lineatus, i, 278. 
Pulvinaria innumerabilis, vi, 143. 
Tetranychus telarius, ix, 432. 
Tettigonia [Typhlocyba] rosa, ii, 31; vi, 
166; vii, 362; viii, 256. 
white grubs, ix, 354. 
Rose-leaf hopper (Typhlocyba rosz), ii, 31; 
vii, 345, 362. 
Rose-leaf ‘‘ Thrips,” viii, 116, 256. 
Rose-leaf tyer (Penthina nimbatana), v, 213- 
215; vi, 139. 
Rose saw-fly, vii, 354. 
Rose slug (Monostegia rose), iii, 88; vii, 344, 
362; x, 499. 
Rose-twig borer, i, 57. 
rosea [nervosa], Odontota, i, 331. 
rostroserratus, Rhizoglyphus, x, 449. 
Tyroglyphus, x, 486. 
Rosy Hispa, i, 331. 
rotondipennis, Sciara, x, 394. 
rotundifolia, Amblycorypha, vii, 384. 
Round-headed apple-tree borer, i, 58, 331; ii, 
27; V, 269, 320; vii, 313; ix, 440. 
Rove-beetles (Staphylinide), i, 187, 189. 
rubellus, Lixus, i, 260. 
rubens [ferrugineum], Tribolium, ii, 136. 
rubeolans, Nephelodes, i, 107. 
rubi, Lasioptera, iv, 66. 
Selandria [Monophadnus], i, 42. 
rubicunda, Anisota [Dryocampa], iii; 91; v, 
197, 198, 200. 
Dryocampa, iii, 91; v, 200; ix, 295, 422, 455; 
x, 507. 
rubicundula, Diplax, vii, 220. 


rubivora, Aplodes [Synchlora glaucaria], viii, — 


129. . 

Synchlora [= prec.], viii, 129. 
rubivoraria, Synchlora {= prec.], viii, 129, 285. 
rubrocinctus, Cimex [Largus succinctus], ii, 

164. 
rubus-caulus, Figites, i, 315. 
rudbeckiz, Aphis [Siphonophora], ix, 406, 412. 

Siphonophora, ix, 411, 412. 
rudis, Musca [Polienia], ix, 309, 310. 

Pollenia, ii, 117; viii, 297; ix, 309-314, 439; 

x, 498, 510, 516. 
rufa, Formica, ii, 117, 186. 
rufescens, Panorpa, x, 464-4738, 478, 479, 480. 
rufibarbis, Erax, i, 319. 


ruficeps, Anthomyia, i, 171,185. ., 
ruficollis, Agrilus, vi, 123-125, 174; x, 406-407, 
516. 
Buprestis [Agrilus], vi, 123. 
rufimana, Mylabris [Bruchus rufimanus], vii, 
280. 
rufimanus, Bruchus, vi, 128; vii, 263, 267, 268, 
279-285,286, 383; viii, 299; ix, 440. 
Mylabris [t of Bruchus lentis], vii, 285. 
rufipennis, Apate [Polygraphus], ii, 54. 
{[piceus], Attagenus, ix, 300. 
Dendroctonus, ii, 54. 
Hylurgus [Dendroctonusj, ii, 54. 
Polygraphus, ii, 54. 
rufipes, Altica [Crepidodera], iv, 101. 
Chrysomela [= prec.], iv, 101. 
Crepidodera, iv, 101-103, 196. 
Phora, x, 405. 
rufocoxalis [var. of congregatus], Apanteles, 
ix, 461. 
rugosa, Lachnosterna, ix, 355. 
rugosus, Oxytelus, i, 189; iii, 134, 142. 
rugulosus, Eccoptogaster [Scolytus], iv, 103. 
Scolytus, iii, 152; iv, 103, 107, 186, 208; v, 
300, 319; vii, 383. 
rumicis, Aphis, ix, 440. 
Hypera [Phytonomus], i, 248. 
Phytonomus, i, 248. 
Rust mite, iii, 144. 
rutila, Gortyna, i, 115. 
Rutulus, Papilio, viii, 296. 
Rye: insects injurious to, 
Calandra granaria, vii, 365. 
Cephus pygmeeus, vii, 334. 
Chlorops, viii, 167. 
Isosoma hordei, iv, 29. 
Janus {Phyllcecus] flaviventris, viii, 167. 
Leucania albilinea, x, 490, 492. 
Oscinis glabra, in Europe, i, 225. 
Oscinis pumilionis, in Europe, i, 225. 
Phylicecus [Cephus] trimaculatus, viii, 167. 
Siphonophora avenz ([granaria], i, 313; ii, 
225; iii, 118; v, 247, 252; vii, 360. 
Rymosia fenestralis, x, 392. 


Ss. 


sacchari [siro], Tyroglyphus, iii, 129, 151; v, 
294; viii, 293. 
Sackeni [posticata], Mallota, i, 211. 
Saddle-back caterpillar, i, 328; vi, 187. 
salicellis, Lachnus, ix, 407, 412. 
salicis [rigida, auth., O. 8.], Cecidomyia, i, 
297. 
Chionaspis, ix, 411. 
Fitch, Coccus [Lecanium], ix, 409, 411, 413. 
Lecanium, ix, 411, 413. 
Pulvinaria, ix, 411. 
salicis-batatus, Cecidomyia, ii, 231. 
salicis-pomum, Nematus, v, 173. 
saltatorius, Neuroterus, vii, 309. 
saltatus, Andricus, a jumping gall insect, vii, 
309. 
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saltitans, Carpocapsa, iv, 151-154; v, 315; vi, 
187; vii, 310; viii, 292. 
sambucifoliz, Aphis, ix, 406, 412. 
Samia [Attacus] Cecropia, i, 72, 328; il, 77. 
[Attacus] Columbia, i, 86. 
San José scale, x, 456, 505. 
Sanborni, Chernes, iii, 142; vi, 190. 
‘** Sand flies * (Ephemeride), iv, 122. 
sanguinea, Coccinella, vii, 382; viii, 300. 
sanguinicollis, Penthimia, ix, 397. 
sanguisugus, Conorhinus, iv, 111; v, 316. 
Sannina exitiosa, viii, 182-186; ix, 367. 
santes [Philodice] , Colias, i, 301. 
Sap fly, x, 389. 
Saperda affinis [Oberea bimaculata], v, 231. 
[Oberea] bimaculata, v, 231. 
bivittata [candida], i. 297, 306; ii, 27. 
calcarata, i, 297. 
candida, in hawthorn, v, 320. 
oviposition of, iv, 200; v, 269-271. 
reference, i, 331; iv, 107; v, 325; ix, 440; 
x, $88, 511. 
remedies, i, 58, 64; ii, 227; iii, 105; vii, 
313-314; x, 488. 
cretata, i, 331. 
tridentata, ix, 427-429; x, 484, 485, 499. 
tripunctata [Oberea bimaculata], i, 297; v, 
231. 
vestita, iv, 207. 
Sapromyza vulgaris, i, 225. 
Saratogensis, Aphrophora, i, 285; iv, 121; ix, 
410. 
Lepyronia [= prec.], ix, 393. 
Sarcoptidae, v, 290. 
satellitia, Philampelus [Pandorus], x, 508. 
satyricus, Ufeus, x, 482. 
Satyrus Alope, iv, 137. 
Satyrus, Grapta, vii, 375. 
Satyrus Nephele, v, 285. 
Satyrus, Xyloryctes, vii, 251. 
saucia, Agrotis, i, 8, 328; v, 200-206; viii, 234, 
235. 
Peridroma [—prec.], v, 200. 
Saundersii [lunata], Homoptera, iv, 57. 
Saw-flies, attacking fruit-trees, v, 323; ix, 335- 
336. 
attacking pear-trees, ii, 5. 
attacking quince, ii, 232. 
attacking wheat, iii, 88; iv, 135. 
classification, i, 78; iv, 190. 
delayed pupation of certain ones, i, 138. 
parasite of currant saw-fly, iv, 197. 
reference, iv, 205. 
remedies, i, 33, 42. 
Saw-fly borer, vii, 334. 
sayi, Lytta [Pomphopcea], vi, 136. 
Pomphopea, vi, 136. 
Sayii, Amblycephalus {Deltocephalus], ix, 401 
410. 
Deltocephalus, ix, 401, 410. 
scabies, Epidapus, x, 447. 
Oospora, x, 446, 487. 
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scabra, Hypena, ix, 454. 
Osmoderma, i, 330. 
sealaris, Bellamira, v, 285. 
Heliria, ix, 410. 
Homalomyia, i, 168, 171 
Leptura [Bellamira], v, 285. 
Scale insects, classification, i, 79. 
contact insecticides for, iv, 190. 
fish brine for, i, €0. 
kerosene for, i, 43; ii, 32. 
kerosene emulsion for, ii, 38; viii, 215. 
lady bugs destroying. v, 266; vi, 105; vii, 
S412 * =, 501; 
losses caused by, vi, 104; vii, 340. 
on apple and pear, viii, 293; ix, 440. 
on camellia and oleander, viii, 214-215, 279; 
x, 497. 
on ivy, v, 278-279, 317. 
on maple, i, 310; v, 313. 
remedies for, v. 300; vi, 144. 
reference, i, 286, 309; ii, 187; iv, 180, 200; 
viii, 254; ix, 377. 
soluble phenyle for, i, 49. 
spread of, iv, 187-188; vi, 104. 
studies of, i, 18; iv, 165. 
Scallop-wing, viii, 109, 171, 172; x, 497. 
scandens, Agrotis, i, 58, 328. 
scapha. Limacodes, i, 328. 
Scarabzidee, i, 227, 232; iv, 182; v, 227; vii, 246; 
x, 408-413, 503. 
Scarabzeus Indus [Euphoria Inda], i, 232. 
[Dynastes] Tityus, v, 227; vii, 246. 
scariatina, Gypona, ix, 397. 
Scatophaga [Phorbia] ceparum, i, 173. 
Scavenger beetles, vi, 170. 
Scelothrix [Pyrgus], i, 336. 
Scenopinide, ii, 45. 
Scenopinus fenestralis, ii, 44; iv, 174; vii, 312, 
367, 382; x, 510. 
pallipes (fenestralis], ii, 44; iv, 174. 
Scepsis fulvicollis, ix, 456. 
Schaumii, Oberea, v, 233. 
Schizoneura, venation of, iii, 124. 
Americana, vy, 319. 
carye, iii, 125. 
[Pemphigus; imbricator, ix, 411, 412. 
lanigera, i, 43, 47, 331; ii, 35, 181; iii, 125; v, 
160; ix, 407, 411, 412. 
querci, ii, 181; iii, 125. 
Rileyi, iii, 125. 
[Lachnus] strobi, iii, 125. 
{Pemphigus] tessellata, ii, 181; iv, 208. 
ulmi, ii, 181; ix, 411, 412. 
Schizoneurine, ix, 412. 
Schlezeri, Cryptolechia [Stenoma], ix, 456. 
Schonherri, Pachyrhynchus [Ithycerus Nove- 
boracensis], i, 300. 
Schoturus nivicola, x, 519. 
Sciara, i, 189, 219, 330; iv, 200; v, 264; vi, 188; x, 
387-391, 447, 439, 490. 
caldaria, x, 396, 397-399, 403, 510. 
coprophila, x, 391-397, 403. 
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Sciara deperdita (fossil), x, 338. 
fucata*, v, 265; x, 388. 
Giraudii*, v, 2f5. 
hyalipennis*, v, 265. 
longipes*, v, 265. 
mali, i, 219, 330; ii, 125, 227, 234; v, 265; x, 
388, 389, 391. 
militaris*, x, 390. 
nervosa*, v, 265; x, 392, 489. 
nigra, x, 394. 
ocellaris, x, 388. 
ochrolabis, x, 394. 
pulicaria*, v, 265; x, 388. 
punctata*, x, 388. 
pyri*, v, 265. 
quinquelineata*, v, 265; x, 388. 
rotondipennis, x, 394. 
sciophila, x, 394. 
scopuli (fossil), x, 388. 
Thome*, v, 264; x, 390. 
tilicola*, v, 265. 
toxoneura, x. 388. 
tritici, x, 389. 
vittata*, v, 265. 
Sciare, x, 490. 
sciarina, Docosia, x, 392. 
Sciarine, x, 389. 
Sciarinen, x, 388. 
sciophila, Sciara, x, 394. 
Sciophila striata, x, 392. 
Scoliopteryx libatrix, i, 340; viii, 109, 171-i72; 
ix, 456; x, 497. 
Scolopendride, iv, 122, 133; vi, 190. 
Scolytid bark-borers, vii, 352; x, 500. 
Scolytide, ii, 54; iv, 103-107, 154, 204; vii, 238; 
ix, 365, 367. 
Scolytus beetle on elms in Europe, ix, 428. 
Scolytus icorigs, iv, 107. 
obesus [Xyieborus dispar], v, 300. 
pyri [Xyleborus dispar], i, 310. 
rugulosus, iii, 152; iv, 103-107, 186, 208; v, 
300, 319; vii, 383. 
Scopelosoma larve fed on apple ieaves, i, 327. 
scopuli, Sciara, x, 383. 
Scopolia sequax, viii, 238. 
Scorias spongiosum, ix, 347, 463. 
Scorpion, x, 464. 
Scorpion-flies, x, 463-480. 
Screw-worm, i, 40, 62, 343. 
scripta, Habrosyne [Thyatira], i, 340. 
Lina, vii, 219; x, 500, 517. 
scriptura, Pyrgus, i, 336. 
scrophulari#, Anthrenus, see Anthrenus scro- 
phulariez. 
Byrrhus [Anthrenus], ix, 299. 
Cionus, i, 248. 
Dermestes [Anthrenus], ix, 299. 
ecrutator, Calosoma, x, 491, 516. 
sculptilis, Sphenophorus, see Sphenophorus 
\ sculptilis. 
sculpturatus, Oxytelus, i, 189. 
Sculptured cora-curculio, i, 253-263. 
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Scurfy bark-louse, i, 331; iv, 208; v, 326; ix, 440; 
x, 518. 
scutellaris, Anoplitis [Odontota dorsalis], i, 
309, 320. 
(Chinensis], Bruchus, vi, 127; vii, 282, 283; 
viii, 295; x, 382. 
Coccotorus, iv, 17. 
{dorsalis], Odontota, i, 320. 
scutellatus, Monohammus, x, 517. 
Scutelligera ammerlandia [ Microdon globosus], 
ii, 116. 
Scutigera Floridana [Cermatia forceps], iv, 
128. 

Scutigeride, iv, 128, 132; vii, 324. 

Scymuus species, v, 300. 
terminatus, ii, 186. 

Scythropus elegans, iii, 141. 

secalis, Eurytoma [Is.,soma hordei], iv, 27, 29. 

Seed-corn fly, i, 199-201. 

segetum, Agrotis, viii, 235. 

Selandria [Eriosoma] cerasi, i, 42, 60; ix, 335, 
(Monostr gia] rose, i, 42; viii, 362. 
[Monophadnus] rubi, i, 42. 

Semblis [Chauliodes] pectinicornis, viii, 155. 

seminarius, Bruchus, vii, 283, 284. 

seminuda, Eutettix, ix, 410. 

seminudus, Bythoscopus [Eutettix], ix, 398. 

Semiotellus chalcidiphagus, iv, 33. 
clisiocampe, vi, 186. 
destructor, i, 321. 

semiovana, Phoxopteris, x, 483. 

semistriatus, Psocus, i, 161. 

senatoria, Adelocephala [Anisota], v, 193. 
Anisota, ii, 230; iii, 91; v, 192-200; ix, 450, 

453. 
Dryocampa [= prec.], v, 192. 

Sennettii, Ecpantheria, v, 317. 

septemmaculata, Diplosis, v, 280. 

septendecim, Cicada, see Cicada sep’endecim. 
var. Cassinii, Cicada, x, 424. 
var. tredecim, Cicada, x, 518. 

sequax, Scopolia, viii, 238. 

sera [velata], Gortyna, i, 115, 340. 

Hydreecia, x, 482. 

Serica iricolor, i, 330. 
tristis, viii, 284, 298. 

sericea, Cistela, vi, 130. 

sericeus, Volerus, iv, 197, 205. 

Sericoris campestrana, x, 483. 
instrutana, x, 483. 

serrata, Heematobia, see Hematobia serrata. 
Lyperosia [Hzmatobia], v, 220. 

Priophora [= prec ]j, v, 220, 223. 

serraticornis, Cucullia, ix, 456. 

serratus [complanatus], Poiydesmus, iii, 133. 

serricornis, Chauliodes, viii, 159. 

Sesia [Hemaris] Buffaloénsis, ix, 451. 
{[Hemaris] diffinis, ix, 450. 
t-maculata [Alypia oetomaculata], v, 179. 
{Hemaris] Thysbe, x, 507. 
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Sesia uniformis [Hemaris Thysbe var. ruficau’ 
dis], x, 494. 
Sesiad e, ix, 338. 
sessilis, Hemiteles, i, 86. 
setacea, Phora, x, 402. 
Seventeen-year Cicada, appearance, time of, 
ii, 173. 
at Galway, N. Y., vii, 299. 
at Tivoli, N. Y., vii, 297-299, 300, 361. 
bibliography, ii, 167-168; vii, 296-297. 
broods in N. Y.., ii, 170-172; v, 276; x, 421. 
broods, number of in U. S., ii, 170; v, 276. 
chambers of, x, 423, 502. 
classification, i, 79. 
detailed account, ii, 167-179; vii, 296-301; x, 
420-425. 
fungus destroying, ii, 178-179. 
general account (abstract), ii, 225. 
in Western N. Y., ii, 168. 
injuries to vegetation, ii, 176-177. 
life-history, ii, 173-175. 
musical apparatus, ii, 175. 
natural enemies and checks, ii, 177-178. 
precursors of regular brood, vii, 299-300. 
preventives, ii, 178. 
reference, i, 309, 331; v, 318; vi, 153; ix, 333, 
385; x, 356, 500. 
remnant ? of an unrecorded brood, vii, 300- 
301. 
seen almost annually, ii, 169. 
thirteen-year brood, ii, 169; v, 276. 
thirteen-year brood in N. Y. ?, vii, 301. 
transformations, time required for, ii, 168- 
169; v, 276. 
trees attacked, ii, 176. 
Seventeen-year locust, see preceeding. 
sex-guttata, Cicindela, ix, 462. 
Sexion-beetles, v, 289. 
Sexual character in pupe of some Lepidoptera, 
ii, 213-217. 
Shad-fly, i, 298; ii, 240. 
Sheep gad-fly, i, 299. 
Sheep maggots, i, 299. 
Sheep scab, vii, 362. 
Sheep-tick, i, 78, 79, 299. 
sheep warble-fly, vi, 111. 
Sialide, viii, 159. 
Sigalphus curculionis, i, 308. 
signata, Mycetophila, x, 392. 
Tricholita, x, 377. 
signatipes, Ichneumon, vii, 228. 
signatus, Anthonomus, iii, 139; ix, 431. 
Signoreti, Aphrophora, v, 245. 
silk-weed insect, ix, 405. 
Silk-worm disease, ii, 40; iv, 178. 
fungus, ii, 179. 
moth, x, 493. 
Silk-worms, i, 76; vii, 359; ix, 423. 
Silpha Americana, ix, 462. 
thoracica, of Europe, iv, 180. 
Silphidee, number of larve described, iv, 182. 
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Silphides, sense organs in, i, 69. 

Silvanus advena, ix, 308. 
cassize, ix, 308, 462. 

Surinamensis, i, 40, 330; vi, 107, 188; vii, 
331; ix, 208, 462; x, 495. 

silvellus, Crambus, in Europe, i, 150. 

silybi, Aphis, food-plant in Europe, iii, 122. 

similis, Anthomyia, i, 171, 202. 

Helophilus, vii, 233. 
[{t latifrons], Helophilus, iv, 200; vii, 230. 
Hylemyia [Anthomyia], i, 202. 

simplex, Plusia, x, 376, 487. 

Simson, Argyramceba, viii, 300. 

simulans, Psylla, ix, 328. 

Simulide, ii, 112. 

Simulium molestum, v, 283, 317. 
pecuarum, v, 314. 

Sinea diadema, i, 331. 

Sinoxylon basilare, i, 230; ii, 127, 130. 

sinuata, Entilia, ix, 387. 

Siphocoryne capree, iii, 123. 
pastinace [pastinacez:], iii, 123, 151. 

Siphonella obesa, i, 225. 

Siphonophora [Aphis] asclepiadis, ix, 411. 
avene [granaria], see grain aphis. 
granaria, v, 246; vi, 167. 
rudbeckie, ix, 411, 412. 
solani, iii, 122. 
solanifolii, iii, 122. 
sp., X, 512. 

siro, Tyroglyphus, iii, 100, 129-130, 151; v, 291- 

295; vi, 170; vii, 357; viii, 293. 

Sirthenea carinaia, iv, 113. 

Sitones lineatus, pea-weevil of Europe, i, 49. 

Sitophilus [Calandra], i, 305. 

Sitotroga cerealella, i, 316; ii, 102-110; iv, 17; vi, 

187, 190; ix, 308; x, 377-386, 485, 492, 510. 

Sitcdrepa panicea, iv, 88-93, 197, 198, 207; vii, 

311; ix, 440. 

6-guttata, Cicindela, ix, 462. 

Skeleton-bug, i, 111. 

Slender locust leaf-miner, i, 309. 

Slugs, i, 39, 42; vii, 366. 

Small snow- fly, i, 298. 

Smerinthus cerisyi. ix, 451. 
exceecatus, i, 327; x, 508. 
geminatus, ix, 451. 

Jamaicensis, ix, 451. 
juglandis, x, 508. 
ocellatus, ix, 451. 
opthalmicus, ix, 451. 
Smicra gigantea {Phasgonophora sulcata], i, 
86. 

Smilia auriculata [Archasia galeata], ix, 389. 
[Atymna] castanee, ix, 389. 
guttata, ix, 389. 
inermis [3tictocephala], ix, 388. 
inornata [Cyrtolobus inornatus], i, 284; ix, 

388. 
[Atymna] querci, ix, 389. 
vau [Cyrtolobus], ix, 388. 
vittata, ix, 389. 
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Smithii, Hemiteles, i, 86. 
Smynthurus hortensis, i, 322; ii, 207. 
Snails, vii, 366. 
Snake-worm, i, 189; v, 264; x, 388, 390, 490. 
Snapping-beetles, i, 63, 78, 314; ifi, 101; iv, 141; 
vii, 351, 377; viii, 199, 231. 
Snout-beetle, i, 155, 254; ii, 33, 140; iii, 106, 139; 
vii, 360; x, 417. 
Snouted mites, v, 290. 
Snow-born Boreus, i, 298; ii, 238-239. 
midge, i, 298; ii, 242. 
Snow-flea, i, 298; ii, 203-207, 244; viii, 266. 
Snow-fly, large, ii, 240. 
small, ii, 239. 
Snow-white linden-moth, i, 329; ii, 76. 
Snowy cricket, i, 315. 
solani, Dorthesia, i, 286. 
Megoura, iii, 121, 149. 
Siphonophora, iii, 122. 
solanifolii, Siphonophora, iii, 122. 
solannina, Aphis, iii, 122. 
Soldier-bug, ix, 457. 
Solenopsis geminata, x, 366. 
xyloni [= prec.], x, 366. 
Solidago gall-moth, ii, 39. 
solita, Phytomyza, vii, 243. 
Somnus, Nisoniades, i, 336; vi, 180. 
Sooth-sayers (Mantis), iv, 160. 
sordida, Tettix, ii, 197. 
sororia [micans], Lachnosterna, i, 330. 
South American butterflies from E. Corning, 
JY., Vii, 220. 
Southern tobacco-worm, i, 322. 
Spanish-fiy, v, 305; vi, 131, 133. 
speciosus, Clytus [Plagionotus], i, 297. 
Glycobius [Plagionotus], i, 297; ii, 227; iii, 
103-105; vi, 169; viil, 202-205; ix, 442, 497, 
504, 517. 
Plagionotus, x, 511. 
Sphecius, x, 515. 
Spectre-insect, i, 111; ix, 446. 
Spectrum [Diapheromera] femoratum, ix, 446. 
Spermophagus robinie, vii, 270. 
Speyeri, Cucullia, ix, 456. 
Spheeria [Plowrightia] morbosa, v, 280, 320. 
spbhzrocephalus, Trichodectes, vi, 190; x, 513. 
Spherophoria cylindrica, x, 377. 
sphzerosperma, Entomophthora, vii, 315. 
Sphecide, vii, 238. 
Sphecius speciosus, x, 515. 
Sphenophorus, its signification, i, 256. 
caryosus, i, 261. 
immunpis [? placidus], i, 254. 
parvulus, i, 261. 
pertinax, i, 261. 
placidus, i, 254, 255. 
rectus [placidus], i, 254. 
robustus, i, 261, 262. 
sculptilis, bibliography, i, 253-254. 
depredations, i, 257-258. 
description of beetle, i, 255. 
detailed account, i, 253-263. 


i, 254-255. 
distribution, i, 258. 
earliest notice of injuries, i, 255-257. 
food plants of allied species, i, 260. 
habits, i, 262. 
habits of allied species, i, 260. 
injuries possibly underestimated, i, 262- 
263. 
injuring corn, i, 301-302, 305, 318; ii, 16, 
52, 231. 
larve of, to be looked for in corn, i, 262. 
living in decaying wood), i, 258-259. 
original food-plant probably wild grass, 
i, 259-260; ii, 53. 
reference, i, 310; vi, 178; vii, 376. 
remedies, i, 263. 
venata [sculptilis], i, 254. 
venatus [sculptilis], i, 253, 255, 256, 301, 305, 
310, 318. 
zeae [sculptilis], i, 253; ii, 52; vi, 178; vii, 
376. 
Sphingicampa bicolor, v, 199. 
bisecta, v, 199. 
Heiligbrodti, v, 199. 
Sphingide, duration of life in, i, 340; vi, 184. 
flight of, i, 119. 
list of N. Y. species (abstract), ix, 449. 
notes on, x, 507. 
parasites of, viii, 187. 
reference, i, 83; v, 317; ix, 450, 459. 
scent organs of, i, 71. 
sexual characters in larve, ii, 214. 
species treated of, v, 174-179; viii, 242-244. 
studies in, iv, 164, 173. 
undescribed larvee, list (reference), x, 508. 
Sphinx Canadensis, iv, 137. 
[Protoparce] Carolina, i, 322; viii, 242. 
[Protoparce] Celeus, ix, 461. 
chersis, vii, 381. 
cinerea [= prec.j, x, 508. 
[Protoparce] cingulata, x, 507. 
drupiferarum, i, 327; x, 496, 518. 
eremitis, x, 508. 
Gordius, i, 327. 
insolita, v, 317. 
kalmiz, v, 177; x, £08, 515. 
[Ampelophaga] Myron, v, 174. 
pampinatrix [Ampelophaga Myron], v, 174 
plota [Canadensis], iv, 137. 
quinquemaculata [Protoparce Celeus], i, 
78, 322; iii, 141; iv, 205; v, 309; vi, 187; 
vii, 379; viii, 243; x, 507. 
Spider-fly, i, 79. 
Spiders, iv, 114, 133; viii, 289; x, 428-429. 
‘Spilomyia fusca, v, 284; vii, 229. 
Spilosoma [Pyrrharctia] isabella, vii, 225; x, 
502. 
latipennis, ix, 455. _ 
Virginica, i, 317, 328; ii, 83; iv, 206; vi, 169; 
vii, 228, 304, 305; ix, 440, 445; x, 481. 
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‘Sphenophorus, sculptilis, different names of, | Spindle-worms, ix, 447. 


Spined soldier-bug, vi, 137; viii, 238. 
Spinning mites, v, 290; vi, 160. 
Spinole, Micropus, i, 302. 
spinosa, Arma [Podisus spinosus], i, 331; vi, 
137; ix, 457. 
spinosus, Podisus, i, 331; ii, 146; vi, 137; viii, 
238, 300; ix, 457. 
Spittle insects, i, 285; iv, 120; v, 243-306; vii, 
365, 383; viii, 300. 
splendoriferella, Aspidisca, i, 166, 330; vifi, 283. 
spongiosum, Scorias, ix, 347, 463. 
Spotted horn-bug, ii, 227; v, 227-231; vii, 246, 
255; ix, 342, 444. 
lady-bird, iv, 80-84. 
millepede, x, 449. 
Pelidnota, i, 307. 
Spraying, and insecticides, ix, 432-436. 
apparatus for, iv, 202; v, 161. 
arsenical, of fruit-trees while in blossc m, x, 
497. 
directions for, v, 162, 239-240. 
for aphides, v, 161, 256, 302; viii, 209, 210, 
213; x, 428. 
for apple scab, x, 488. 
for codling moth, ix, 417, 433; x, 487. 
for curculio, vii, 358; ix, 333, 417. 
for elm-leaf beetle, v, 239-240, 301. 
for fruit-tree insects, vii, 359. 
for larch saw-fly, v, 172. 
for pear-tree blight, x, 488. 
for pear-tree blister-mite, x, 459. 
for pear-tree Psylla, viii, 220; ix, 329. 
for quince-tree blight, x, 488. 
for scale insects, vi, 144. 
grapes harmless, viii, 288, 329. 
nozzles for, v, 161. 
operations, vii, 343-345. 
references to literature on, ix, 436. 
with cold water, vii, 344. 
with insecticides, ix, 414-418; x, 488. 
spretus, Caloptenus [Melanoplus], i, 7, 195, 304, 
382; ii, 196; iv, 21, 25; vii, 338; ix, 332. 
Melanoplus, vi, 152; ix, 332; x, 439-440, 496. 
Spring beetles (Elateride), iv, 141. 
canker-worm, see Anisopteryx vernata. 
Spring-tail, i, 79; ii, 207; vi, 173. 
Spruce-borer, iv, 96. 
bud-worm, iv, 22. 
spumaria, Cicada [Philzenus], i, 285; v, 245. 
Phileenus, i, 285; v, 245. 
spurcus [piceus], Attagenus, ix, 300. 
Squash-bug (see Anasa tristis), i, 39, 47, 63, 306, 
316, 322; ii, 29, 165; iii, 110-112, 147; iv, 110, 
204; vi, 169; viii, 205-207, 278, 288; ix, 434; x, 
494, 497, 504. 
Squash Coccinella, i, 322. 
Squash: insects injurious to, 
Anasa tristis, ii, 29; vi, 169; viii, 205; ix, 
434; x, 494, 504. 
Aphis cucumeris, viii, 211. 
cut-worms, viii, 236. 
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Squash: insects injurious to — (Continued). 
Diabrotica vittata, viii, 298; ix, 361. 
Epilachna borealis, viii, 126. 

Heliothis armiger, i, 120. 
Ips fasciatus, vi, 188. 

Macrodactylus subspinosus, i, 229. 
Melittia cucurbitz [Ceto], ii, 57-68; iv, 13%; 
v, 155, 312, 318: vi, 176° vils87 ls Ix 484 

Peecilocapsus lineatus, i, 277. 

Squash-vine borer (see Melittia cucurbites), ii, 
28, 57-68; v, 155, 312, 313, 320; vi, 176; vii, 371; 
ix, 434. 

Stag beetle, i, 330; v, 228. 

Stalk-borer (see Gortyna nitela), i, 119-116; ii, 
226; iii, 149; v, 304; vi, 176, 178; vii, 377; viii, 
112, 191-192; x, 374, 497. 

Staphylinidee, i, 69, 187; v, 303. 

Staphylinus cinnamopterus, i, 188. 

Stegania pustularia, x, 483. 

Stene ferruginea [Tribolium ferrugineum], ii, 
138. 

Stenobothrus, sense organs in, i, 69. 

eequalis, ii, 196. 
bilineatus, ii, 196. 
curtipennis, ii, 197. 
maculipennis, ii, 196. 
propinquus, ii, 196. 

Stenocorus putator [Elaphijion villosum], ix, 
358. 

Stenccranus dorsalis, ix, 3&6, 410. 

Stereum complicatum, fungus on peach, ii, 7; 
vii, 374. 

sticticus [variegatus], Brachytarsus, ii, 140. 

Stictocephala inermis, i, 284; ix, 440. 

stigma, Anisota, ili, 9'; v, 197, 199. 

stigmatus, Cixius, ix, 385. 

stimulea, Empretia, i, 328; v, 186, 188; vi, 187; 
vii, 881; ix, 455. 

Stinging bug, ii, 166; iii, 108; v, 316. 

Stinging caterpillars, v, 185, 197. 

Stink-bugs, x, 431. 

Stiretrus anchorago, ii, 146. 

Stomoxys calcitrans, i, 299; v, 221, 222, 225, 

308; vii, 333; viii, 193; ix, 444 
cervicola MS., v, 222, 308. 
cornicola MS., v, 220, 222, 308, 310 
Strachia [Murgantia] histrionica, i, 264-271; 
viii, 292. 
ornata [festiva Linn.], i, 270. 

stramentosa, G.rtyna, i, 115. 

straminalis, Evergestis, ix, 4°6; x, 483 
Mesographa [=: prec. ], iii, 140; ix, 456. 

Strategus Julianus vii, 249. 

Stratiomyide, iv, 174. 

Strawbe-ry crowa-borer, Tyloderma, i, 155; x, 
418. 

Strawberry crown-girdler, x, 418. 

Strawberry: insects, etc. injurious to, 

Agrotis saucia, v, 205. 

Agrotis ynosilon, viii, 190. 

Allorhina nitida, i, 237; vi, 183. 
Anarsia lineatella, i, 155; vii, 367, 375. 
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Strawberry: insects, etc. injurious to— (Con.) — 
? Anisodactylug, ix, 431. 
Anthonomus signatus, ix, 431. 
Aphis (Siphonophora fragarize), vi, 183. 
Bembidium quadrimaculatum, iii, 98. 
Bibio albipennis, ii, 113. 
Cetonia aurate, of Europe, i, 237. 
Colaspis [brunnea], vi, 183. 
Corimelezna pulicaria, v, 319; viii, 213. 
Cotalpa lanigera, vi, 188. 
Emphytus [Harpiphcrus] maculatus, i, 42. 
Euphoria Inda, i, 237. 
Harpalus sp. ?, ix, 462. 
Icerya Purchasi, iv, 187. 
Lachnosterna fusca, vi, 183; ix, 296. 
Lygus pratensis, v, 275. 
Macrodactylus subspinosus, ix, 420. 
Mamestra picta, v, 209. 
Monostegia ignota, ix. 431. 
Nysius ang ustatus, v, 321. 
Otiorhynchus ovatus, vi, 189; vii, 360; x, 
416, 418. 
Otiorhynchus sulcatus, ii, 51. 
Otiorhyuchus tenebricosug, ii, 52. 
Paria aterrima, vi, 183, 188; vii, 360; ix, 
* 463; x, 495. 
Systeva blanda, iv, 156. 
Systena frontalis, iv, 156. 
thousand-legged worms, i, 307. 
Tyloderma fragariz, vi, 183; x, 4'8. 
Straw berry-leaf folder, iv, 16. 
Strawberry-root beetles, ii, 35. 
Strawberry root borer (Anarsia), i; 155. 
Straw berry Thrips, iv, 198. 
Strawberry weevil, x, 51). 
Strawberry-worm (Emphytus), i, 42. 
Strawsonizer, an insecticide machine, ix, 417- 
418, 
Streaked Thecla, i, 327. 
Strepsiptera, i, 79. 
striata, Gypona, ix, 410. 
Sciophila, x, 294. 
strigosa, Thecla, i, 32%; iv, 137; vii, 219. 
strigosus, Bittacus, x, 473-480. 
striolata, Haltica [Phyilotreta vittata], i, 310; 
viii, 372. 
{vittata], Phyllotreta, i, 244, 310; vii, 372. 
Striped blister-beetle, Epicanta vittata, i, 33, 
40, 57, 300, 322; vi, 182-134, 176; vi‘, 376. 
cucumber-beatle, i, 338, 244, 331; ii, 28; iv, 
103; v, 235; vii, 867: ix, (861-3642) 49 -mae 
413-414, 498. F 
flea-beetie, i, 60, 310; iii, 99; v, 301; ix, 375. 
squash beetle, Diabrotica. vittata, ii, 231. 
strobi, Bythoscopus [Phlepsius], ix, «98. 
Eriosoma [Lachnus], ix, 409, 412. 
Lachnus, ix, 411, $12. 
Phiepsius, ix, 410. 
Pissodes, iii, 141; iv, 20, 23; ix, 344-845; x, 
498. , 
Schizoneura [Lachnus], iii, 125. 
strobilobius, Adelges [Chermes], ii, 184. 
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strobilobius, Chermes, ii, 185. 

stygia, Ceecidotea, a crustacean, ix, 849. 

 stygius, Asellus, ix, 348. 

_ Stylo, ide, parasitic on wasps and bees, i, 79. 

_ Stylo pyga [Perip/aneta] orientalis, i, 62. 
?subarmatus [obtectus], Bruchus, vii, 256, 259 
sube.lipticus [vu btec'us]. Bruchus, vii, 256. 
subfasciata, Ccelidia [female of Jas-:us oli- 

torius], ix, 398. 

subfurcata, Panorpa, x, 478. 

subg thica, Agroris, i, 303. 3:0; x, 377, 482, 519. 
Feltia [Agrotis). x, 377. 

subjuncta, Hadena [Mamestra], i, 58. 
Mames':ra, viii, 235. 

subsignaria, Ennomos, i, 329; ii, 69, 76, 77 

subspinosus, Macrodactylug, see Macrodactylus 

subspioosus. 
Melolontha |Macrodactylus], i, 227. 

succiactus, Capsus |Largus], ii, 164. 

Cimex [Largus]. ii, 1-4 
Largus, ii, 1641-167: vi, 183. 
Lygeeus [Largus], il, 1€4. 

Suctoria, iv, 1:90, 191. 

Sugar-maple borer, iii, 103-‘05; iv, 204. 

Sugar-mite, ii’, 129; v, 294; viii, 293. 

suis, Hematopinus, i, 48. 

sulcans [bets], Anthomyia, i, 207. 

sulcatum [brunneum], Orthosoma, iv, 23. 

sulcatus, Otiorhynchus, ii, 51; x, 4:5. 

fulcifrons, Tabanus, ix, «62. 

Sulphur for elm-leaf beetle, v, 300. 

Sulphur, plugging trees with, x, 495. 

sulphurea, Arphia, ix, 320 

Sumac gal s, x, 503. 

supernctatus, Psenocerus, i, 321, 331; iii, 138. 

Surinamensis, Silvanus, i, 40, 330; vi, 107, 188; 

vii, 331; ix, 308, 462; x, 495. : 
tnturalis, Idiccerus, ix, £99. 
[dorsalis] Odontota, x, 369. 
Tomicus, ii, 54. 

suturel!lus, Dysdercus, ii, 1€6; vi, 183. 

_ Pyrrhocoris [=prec.], vi, 183. 

Sweet-potato weevil, iii, 154. 

sycophanta, Anthonomus, v, 173. 

Calosoma, x, 491. 

Sylvatica, Cli-iocampa, 

sylvatica. 

sylvaticana, Argyrolepia [Ypsolophus pomo- 

tellus}, , i, 300. 

Synchlora albolineata [glaucaria], viii, 129. 
glaucaria, viii, 105, 129-133, 285; x, 497. 
rubivora [= prec.], viii, 129. 
rubivoraria [= prec. ], viii, 1<9, 285. 

Syngamus trachealis, iii, 142. 

synochitis, Erastria, x, 482. 

Syringa borer, ix, 338; x, 498. 

syringe, Podosesia, ix, 838, 461; x, 498. 

Syrphide, rat-tail larvee of, vi, 173; viii, 287. 
reference, i, 168; v, 284; vii, 219; x, 377. 
species treated of, i, 211-216; ii, 116-117; 

vii, 228-234, 
studies in, iv, 174; vii, 229. 


see Clisiocampa 
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Syrphus flies, i, 302, 313; ii, 186; iii, 116; vii, 363; 
ix, 440. 
Systasia genus, vii, 371. 
Systena biteeniata [teeniata], iv, 155, 198, 207. 
blanda [teeniata], iv, 155-157, 198, 207; ix, 
344, 375. 
elongata, ix, 341. 
froutalis, iv, 156; ix, 297, 343-344, 422, 463; 
x, 498. 
ligata [ eeniata], ix, 344. 
marginalis, iv, 156. 
wnitis [tzeniata], ix, 344. 
ochracea [tzeniata], ix, 344. 
teeniata, ix, 344. 
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Tabanidee, iv, 174; vi, 116; vii, 2.9. 
Tabanus, a Linn .n genus, i, 191. 
atrata, vii, 364. 
bovinus, iv, 199; vi, 115. 
lineola, ix, 462. 
sulcifrons, ix, 462. 
Tachina crgy ie, ii, 78. 
speci: s, parasitic on bag-worm, i, 87. 
parasit'c on cut-worms, viii, 238. 
parasitic on hag-moth caterpillar, v, 
192. 
p2rasitic on vagabond Crambusg, i, 145- 
146, 
parasitic on violet Nephelodes, i, 103, 
110. 
vivida, viii, 297. 
Tachinidee, beneficial, viii, 275. 
parasitic on cut worms, v, 323. 
? parasitic on 17-year locust, ii, 178. 
reference, i, 145; v, 285. 
Tachypterus, see Aathonomus quadrigibbus. 
Tacbys incurvus, v, 303. 
teeniata, Systena, ix, 344. 
teeniopus, Oscinis, i, 225. 
talidiformis, Crambodes, x, 482. 
Tallow to preserve insect collections, vi, 175. 
tamarisci, Nanophyes, iv, 154. 
tarandi Gidemagena, vi, 111. 
Tarnirhed plant-bug, v, 275; ix, 375. 
Tarquinius, Feniseca,see Feniseca Tarquinius. 
tarsata, Hylemyia, i, 171. 
Tassei-worm, ear-worm, corn-worm, i, 121. 
tau, Aglia, v, 188. 
taurina, Ceresa, i, 331. 
Telamona, genus defined, ix, 390. 
ampelopsidis, ix, 391. 
concava, ix, 390. 
coryli, ix, 391, 410. 
fagi [Heliria scalaris], ix, 391, 410. 
fasciata, ix, 390, 410. 
monticola, ix, 391, 410. 
querci [monticola], ix, 391, 410. 
reclivata, ix, 391. 
tristis [coryli], ix, 391. 
unicolor [fasciata], ix, 390,410, 
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telarius, Tetranychus, li, 31; iii, 129; iv, 203; v, 
287, 321; vi, 159; viii, 255; ix, 432. 
Telea Polyphemus, ii, 77; iii, 140; ix, 456; x, 
481, 493, 515. 
Telenomus, parasite of Orgyia and Anasa 
eggs, ii, 79; iii, 111. 
Telephoride, iv, 85; viii, 174. 
Telephorus larve from a well, viii, 174. 
? bilineatus, viii, 109, 173-174, 298; x, 497. 
Carolinus, viii, 173. 
Temnostoma alternans, vii, 229. 
ten-!ineata, Doryphora, i, 244, 322; viii, 298. 
Ten-lined pine inch-worm, iv, 20. 
tenax, Eristalis, vi, 188; vii, 229, 233, 333, 382; 
ix, 462; x, 510, 519. 

Helophilus [= prec.], i, 212. 

tenebricosus, Otiorhynchus, ii, 52. 
Tenebrio molitor, ii, 138; iv, 200, 207; viii, 110, 
176-177, 293, 300; ix, 308, 442; x, 497. 
obscurus, viii, 110, 177; ix, 307-309, 442, 463; 
x, 498. 
Tenebrioides Mauritanica, iv, 207. 
Tenebrionices, i, 69; ii, 186, 139; iv, 23. 
tenebrosus, Aspidiotus, x, 518. 
10-maculata, Coccinella [Megilla], iv, 80. 
Tent-caterpillar, i, 11, 57; ii, £2; iv, 185; vi, 165; 
ix, 432, 436, 437, 444. 
Tenthredinide, i, 42, 249; iii, 87-90; iv, 44; v, 
164, 173, 197; vii, 223, 238, 354. 
Tephritis onopordinis, i, 49, 52. 
Tephrosia, scent organs, i, 72. 

Canadaria, iv, 20, 21. 

Teras Ciaderella [var. of minuta], i, 32). 

malivorana [minuta], 3, 329. 

Terentius, Nisoniades, i, 334. 
tergata, Cecid »myia [Diplosis], i, 297. 
tergatus, By'hosec pus [Chlorotettix], ix, 398. 
Chlorotettix, ix, 410. 
Termes divinatorium [Atropos divinatoria}, ii, 
198. 
flavipes, ix, 454. 
Terminal bud worn, i, 121. 
terminatus, Scymnus, ii, 186. 
Termitide, iv, 176. 
ternata, Choisya, ix. 461. 
terristris, Lumbricug, vii, 378. 
tessellaris, Halisidota, v, 308; x, 481. 
tessellata, Agrotis, vii, 382. 
Eriosoma [Pemphigus] ix, 408, 413. 
Pemphigus, iii, 125; viii, 109, 170; ix, 346— 
347, 411, 413, 463; x, 498. 

Pyrgus, i, 336. 

Schizoneura [ Pemphigus], ii, 181; iv, 208. 
tessellatum, Anobium [Xestobium], ii, 202. 
testecea, Clastoptera, i, 285; ix, 393. 
testaceum [ferrugineum], Tribolium, ii, 136. 
Tethys, Daimia [Daimio], of Europe, i, 336. 
tetracantha, Homalomyia, i, 171. 

Tetracis croeallata, x, 483. 

lorata, iii, 140; x, 483. 

Tetranychus telarius, ii, 31; iii, 129; iv, 203; v, 
287, £21; vi, 159; viii, 255; ix, 432, 
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Tetrastichus, parasitic on Cecidomyia, iv, 27, 


205. 
fraterna. ii, 79. 
orgyie, ii, 79. 


Tettigonia bifida, ix, 395. 


[ #ypona] eight-lineata, ix, 397. 
[Typh'ocyba] rose, ii, 31; vi, 166; vii, 345 
362; viii, 256. 
tripunctata, ix, 395. 
([Typhlocyba] vitia, ii, 30; iv, 199; viii, 254. 
Tettigonides, ix, 396, 402. 
Tettigoniice, Fitch species, i, 200. 
Tettix species, ix, 330. 
cucullata, ii, 197. 
granulata, ii, 197. 
ornata, if, 197. 
sordida, ii, 197. 
triangularis, ii, 197. 
Texas cattle-tick, vi, 156. 
fly, v, 220, 226, 807, 308; vii, 333. i 
Texensis, Achorutes [Schoturus], ii, 206. ; 
textor [cunea], Hyphantria, i, 57, 306, 328; ii, 
&3; iii, 93. 
Thalessa, vl, 171. 
atrata. ii, 227, 230; iv, 37, 40, 41; v, 305; ix, 
454; x, 509. 
lunator, iv, 35-41, 205; v, 305, 311; vi, 186; 
viii, 108, 163-166; x, 4.7. 
vitida, iv, 41. 
Nortoni, iv, 41. . 
Quebecensis, iv, 41. 
Thamnotettix clitellarius, ix, 348, 410. 
Thanasimus dubius, iv, 142. ; 
Tharos, Phyciodes, iv, 137. 
Thecla Heurici, iv, 137. 
Irus, iii, 149; iv, 137; ix, 449. ; 
strigosa, i, 327; iv, 137; vii, 219. 
Titus, vii, 219. 
Theclinz, sexval character in, ii, 2:4. 
Thelaxes, iii, 151. 
[Glyphina] ulmicola, iii, 127; vii, 370. 
Thelia bimar ulata, i, 284; ix, 392. 
[Enchenopa] binotata, i, 281. 
cratzegi, i, 284; ix, 392. 
univittata, j, 281; ix, 392. 
Thely phonus giganteus, vi, 190. 
Thermobia furnorum, x, 519. 
Thermobia, see Lepisma domestica. 
theseusalis, Botis, x, 483. 
Thick-legged Buprestis, i, 303. 5 
Thirteen-year Cicada, ii, 169, 225; iv, 175, 200; — 
v, 322; vii, 301. 
locust [= prec.], i, 331; v, 276, 318. 4 
Thome, Sciara, v. 264; x, 390. : 
thoracica, Cecidomyia [Diplosis], i, 297. 
Ch: ysopila, ix, 462. 
Silpha, iv, 1&0. 
thoracicus [var. of scrophulariz], Anthrenus, 
ix, 299, 301. 
Thorn-apple leaf-miner, i, 330. 
Thorn-bush tree-hopper, i, 284. 
Thorn curculio (Anthonomuscrategi), i, 331. 
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Thorn-leaf Aphis, ix, 406. 
Thousand-legged worm, 
vegetables, i, 307. 
attacking geraniums, v, 307. 
attacking lilies, ix, 872, 441. 
beneath carpets, v, <96. 
in nursery, fi, 229. 
in potatoes, iii, 181-138; x, 445-449, 487, 489. 
reference, iv, 128; viii, 199, 231. 
rm ‘dies for, iii, 134-135. 
Thraso, Achlyodes, i, 336. 
Three-banded Erythroneura, ix, 403. 
thrips, i, 303. 
Three-dotted Psylla. ix, 404. 
Tettigonia, ix, 395. 
Three-lined leaf-beetle, i, 32, 244, 296; ii, 132_ 
136; ix, 457; x, 491. 
Three-toothed Saperda, ix, 429. 
Thripide, classification, i, 79; ii, 31; viii, 254. 
general habits, ii, 31. 
reference, i, 303. 
studies in, ii, 56. 
Thrips cerealium, i, 303. 
sp., attacking cabbage, ix, 445. 
depredating on the apple-tree, i, 332. 
fungus attacking, vii, 316. 
injuring grass, iii, 97-98; v, 304. 
in Lasioptera galls, iv, 66. 
in strawberry blossoms, iv, 198. 
on wheat, i, 303. 
reference, vii, 366, 384; ix, 377. 
tritici, i, 303. 
“Thrips” (leaf hoppers), attacking grapes, v, 
302; viii, 253-256; ix, 430. 
in green houses, ii, 29-30; v, £02. 
on rose leaves, viii, 256-257. 
remedies, ii, 29-30, 38. 
thuiella, Buccuiatrix, 1, 162. 
thyatiroides, Plusia, x, 377. 
Thymelicus genus, vii, 371. 
Thyrens Abbotii, ii, 214; v, 175, 177, 306, 324; 
vi, 187; vii, 381; ix, 451, 461; x, 502, 509. 
thyridopterigis, Hemiteles, i, 85. 
Thyridopteryx ephemerzformis, bag or larval 
case, i, 81-83. 
bibliography, i, 81. 
classification of, difficulties in, i, 83-84. 
detailed account, i, 81-87. 
distribution, i, 84. 
food-plants, i, 84, 328; iv, 20, 21. 
general account (abstract), iv, 203-204; v, 
321; vi, 177; x, 494. 
natura! enemies, i, 84-87. 
on quince, vii, 306. 
oviposition of, ii, 74-75. 
reference, vi, 187; vii, 381; ix, 440; x, 509. 
remedies, i, 33, 57, 87. 
sense organs of, i, 72-73; ii, 74-75. 
Thysanoptera, i, 79; ii, 31; viii, 254; ix, 445. 
Thysanura, i, 79: ii, 287; iv, 167; x, 513, 519. 
Thysbe var. ruficaudis, Hemaris, x, 494. 
__ Besia [Hemaris], x, 507. 


attacking garden 
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tiblalis, Oscinis [Chloropisca] , i, 225. 
tibicen, Cicada, i, 331; iv, 196, 202; vi, 189; vii, 
883; ix, 410; xx, 517, 518, 519. 
Tibicen [Cicada] rimosa, ix, 410. 
[Cicada] septendecim, ix, 4:0. 
Tibullus, Nisoniades, i, 335. 
Ticks, i, 49, 62; v, 290. 
tiliaria, Hybernia, i, 72, 32). 
tilicola, Sciara, v, 265. 
tilliz, Coccus [Lecanium], ix, 4)9, 413. 
Lecanium, ix, 411, 413. 
Timber beetles, iv, 26. 
borers, iv, 195. 
timida MS., Anthomyia, i, 195. 
Timothy eater, Leucania, ix, 457. 
Tinea granella [Sitotroga cerealella], i, 299. 
iridella [Incurvaria acerifoliella], i, 308; v, 
216. 
pellionella, i, 64; ii, 44; iv, 140, 174; v, 187. 
Tineid mining in hemlock, iv, 22, 59-60. 
on elms, ix, 462. 
Tineidz, number of species on oak, i, 4. 
species depredating on the apple-tree, list, 
i, 329-330. 
species, estimated number of, iv, 165, 181. 
species treated of, i, 151-167; ii, 102-110; v, 
215-219, 260-261; viii, 183-140; x, 377-386. 
Tingis [Corythuca] arcuata, i, 311. 
[Corythuca] ciliata, iv, 107. 
cydonia, i, 311. 
hyalina (Corythuca ciliata], iv, 107. 
pyri, of Europe, i, 311. 
Tingitide, iv, 107-109. 
Tip-worms, x, 373. 
Tiphia inornata, viii, 238. 
Tipula, a Linnzean genus, i, 191. 
Tipu e&, x, 474. 
Tipulid larve, v, 325. 
Tipulide, i, 297; vii, 219, 316; ix, 462. 
tipulif.rmis, 4geria, i, 8; ii, 60, 216. 
Tischeria malifoliella, i, 230; iii, 137, 140; vi, 
187; vii, 354; ix, 445, 462. 
titillator [tof confusor], Monohammus, ii, 50. 
Titus, Thecla, vii, 219. 
Tityrus, Eudamus, i, 337. 
Tityus, Dynastes, ii, 227; v, 227-231, 321; vil, 
248-255; ix, 342, 440, 444, 463; x, 498. 
Geotrypes [ = prec.], v, 227. 
Scarabzeus [Dynastes], v, 227; vii, 246. 
Tmetocera ocellana, food-plants, i, 329; vii, 355, 
ravages, iv, 14; vii, 216, 306-807, 363; viii, 
124; ix, 296, 378. 
reference, iv, 206; vil, 382; viii, 281, 283, 288, 
297; ix, 293, 440, 462; x, 483, 490, 510, 516. 
remedies, vii, 307; viii, 218, 219; x, 488. 
Toads-spittle, iv, 120. 
Tobacco-worm, i, 56; vii, 379. 
Tolype laricis, i, 87-99; iv, 20, 21. 
velleda, i, 328; ix, 455. 
Tomato: insects injurious to, 
Agrotis ypsilon, i, 58. 
Coptocycla clavata, v, 322; vi, 126. 
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Tomato: insects injurious to — (Continued). 

cut-worms, i, 58; viii, 226. 

Epicauta cinerea, vi, 134. 

Epicauta vittata, vi, 132, 182. 

Gortyra nitela, i, 112; viii, 191. 
Heliothis armiger, i, 120; vii, 382. 
Plusia brassice, ii, 91. 

Sphinx quirquemaculata, i, 73; vii, 379. 

Tomato sphinx, i, 119. 

Tomato-worm, i, 120, 322; v, 186; vii, 379. 

tomatos, Rhois, iii, 142. 

tomentose, Muscide, ix, 310. 

tomentosus, Necrophorus, v, 289. 

Tomicus sp.? [?Pityogenes Howardi Hopkins 

MS.], ii, 54. 
curvidens, of Europe, ii, 54. 
laricis, of Europe, ii, 54. 
[Monarthrum] mali, vii, 317. 
suturalis, ii, 54. 

torpidus [anxius], Agrilus, v, 283, 317; x, 407. 

Tortoise-beetles, i, 33, 57; iv, 196. 

Tor tricidee, i, 57, 329; iv, 151, 152; v, 218; x, 4&3. 

Tortricodes bifidalis, vii, 375. 
indivisalis [—prec.], vii, 375. 

Tortrix fumiferana, iv, 20, 22; x, 483. 
furvana [Cecoecia argyrospila], vii, 356. 

Torymus gp. ?, iv, 2%, 205. 

Toxares triticaphis, v, 253. 

toxoneura, Sciara, x, 388. 

trachealis, Syngamus, jij, 142. 

Tragocephala ([Chortophaga], viridifasciata, 

ii, 188, 223; ix, 230. 

Tragopa [Acutalis] dorsalis, ix, 392, 410. 

transversa, Drosophila, i, 218. 

transvereata, Eutrapela [Prochcerodes], viii, 

287. 
Prochcerodes, x, 483. 

Traumatomyia prodigiosa iv, 72. 

tredecim, Cicada, i, 331; ii, 169; iv, 175; x, 500. 

Tree-hopper, i, 79; iv, 190; v, 245; vii, 360; viii, 

294, 

Tremex Columba, attacking apple-trees, i, 330. 
attacking maple trees, ii, 226-227. 
general account (abstract), i, 304. 
reference, viii, 108, 163. 

Rhyssa [Thalessa] atrata parasitic on, ii, 
230; v, 305. 

Thalessa lunator parasitic on, iv, 38, 40, 41; 
Vv, 305, S1L° vi, 191. 

tre nule, Lina, x, 405. 

triangularis, Disonycha, vii, 383. 
Hydrophilus, vi, 188; vili, 298. 

Tettix, ii, 197. 

Tribolium castaneum [ferrugineum], ii, 136. 
cinnamoneum [—prec.], ii, 136. 
ferruginea [—prec.], ii, 136. 
ferrugineum, ii, 126-139; viii, 299; ix, 308, 

463. 
navalis [= prec.], ii, 136. 
ochracea [= prec.], ii, 136. 
rubens [= prec. ], ii, 136. 
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Tribolium testac um [= prec. ], ii, 186. 
Trichinez, iv, 127. 
Trichiocamy us viminalis, vil, 224. 
Trichius [Euphoria] Inda, i, 232. 
Trichobaris trino ata, iii, 106, 149. 
Trichocera brumaiis, i, 298; ii, 243. 
hyemalis, ii, 243 
Trichodectes sphzrocephalus, vi, 190; x, 513. 
Trichodes apivorus, iii, 138. 
Nuttalli, iii, 138. 
Trichogramma, viii, 296. 
[Tetrastichus] fraterna, i, 303; ii, 79. 
minuta, ii, 220. 
[Tetrastichus] orgyie, i, 303; ii, 79. 
pretiosa, ii, 220, 229; iv, 194, 197, £05. 
Tricholita signata, x, 377. 
Trichoptera (Phryganeidez or caddice-flies), i, 
79, 83. 
tricineta, Erythroneura [Typhlocyba], ix, 403. 
Typhlocyba, ix, 410. 
tricosa, Agrotis, ix, 456; x, 377, 482. 
Feltia [Agrotis], x, 377. 
tridentata, Saperda, ix, 427-429; x, 484, 435, 499. 
Tridymus parasitic on Lasioptera vitis, iv, 66. 
trifasciata, Coleothrips, i, 303. 
triferana, Lophocerusg, i, 3<9. 
trifolii [leguminicola], Cecidomyia, vi, 184; vii, 
374. 
Hylastes, i, 8, 54, 247; vii, 378. 
Hylesiaus [Hylastes], vi, 178; vii, 335. 
Mamestra, i, 8; v, 323; viii, 235; x, 482. 
Oscinis, vi, 184. 
triguttata, Heterophleps, x, 483. 
triiineata, Crioceris [Lema], i, 322; ii, 132. 
Lema, i, 32, 244; ii, 132-136; iv, 142, 207; vii, 
382; ix, 457; x, 491, 517. 
Trim flower-chafer, v, 320. 
trimaculata [clivicollis], Chrysomela, vii, 369. 
Plathemis, ix, 464. 
trimaculatus, Pediopsis, ix, 400. 
Phyllcecus [Cephus], viii, 167. 
trinotata, Trichobaris, iii, 106, 149. 
trinotatus, Baridius [Trichobaris trinotata], iii, 
106. 
Trioza tripunctata, ix, 411. 
Triozine, ix, 411. 
tripunctata, Lema, ii, 134. 
[bimaculata], Oberea, i,{57, 297; v, 231, 232; 
vii, 369; ix, 457. 
Psylla [Trioza], ix, 404, 411. 
Saperda [Obere a bimaculata], i, 297; v, 231, 
Tettigonia, ix, 365. 
Trioza, ix, 411. 
Trirhabda Canadensis, iv, 142-143. 
tristis, Anasa, see Anasa tristis. 
Lachnosterna, i, 330; vi, 176; vii, 369; ix, 
296, 463. 
Microdon, ii, 116. 
Serica, viii, 284, 298. 
[coryli] , Telamona, ix, 391. 
triticaphis, Toxares, v, 253. 
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tritici, Agromyza, i, 226. Turnip: insects injurious t»— (Continued). 
Agrotis, viii, 235. Phyllotreta vittata, i, 60; vii, 372; ix, 375. 
Cecidomyia [Diplosis], i, 297, 205, 306, 311, Phytomyza nigricornis, iv, 79. 
321. Plusia brassicee, ii, 91; vi, 184. 
Diplosis, i, 6, 8, 188, 201; ii, 81; vili, 255. Sciara ep., x, 389. 
Eurytoma [[sos~ma], i, 3°0; iv, 27, 29, 32. Sciara fucata, v, 265. 
Isosoma, iv, 28, 20, 32; v, 315. Smynthurus hortensis, ii, 207. 
Psocus, i, 298. Turnus, Papilio, i, 327; iv, 186; vii, 219; x, 507, 
Pteromalus [Isosoma], !, 307. 519 
Sciara, x, 38). Turnus swallow-tail, i, 327. 
Thrips, i, 303. Turtle warble-fly, vi, 111. 
trivialis, Chloropis~a, iv, 71. | Tussock caterpillar, vii, 216. 
trivirgata [trilineata], Lema. ii, 132 12-punctata, Crioceris, i, 244; viii, 250; x, 517. 


trivittata, Leptocorisa [= next], x, 433. Diabrotica, vii, 217, 315, 382; ix, 440. 
trivittatus, Leptocoris, iv, 15€-158, 193, 208; x, | Twice-stabbed lady-bird, il, 186; v, 267; x, 501. 
432-439, 503, 505. Twig-girdler, i: 331; ii, 87. 
Lygeus [Leptocoris], iv, “56, 157; x, 432, | Two-horned Ceresa, ix, 390. 
Trochilium marginatum [Bembecia], ix, 420. | TWO-™mark-d tree-hopper (Enchenopa biuo- 

Troctes [ \tropos] divinatoria, ii, 198. tata), i, 281-28; iv, 203. 
fatidicus [Atropos divinatoria]. fi, 198. | TW0-Spotted corsair (Pirates), iv, 112. 
Trogosita [ (enebrioides] nana, i, 330. Enchophyllum, ix, 367. 
Trogus obsidianator, vii, 228. lady-bug, iv, 12, 195; vi, 117-119; vii 375; 
Troilus, Papilio, x, 507. ix, 306, 370. 
Trombidide, v, 287, 200; vi, 158; vii, 321;"x,|  Thella, ix, 392. 
449-451. tree-hopper, i, 284, 319; vi, 177; x, 493. 
Trombidium bicolor [Bryobia pratensis], ii, | TY!emchus devastatrix, viii, 221. 
224; ili, 123-130; vii, 321. ~inpspignepe tine pies 
locustarum, viii, 111, 179-189, 287; x, 497, | Tyloderma fragari, i, 155; x, 418. 
muscarum, vii, 265, 384. aie ees ae 
Trox unistriatus, ix, 463. Typhlocyba, vii, 316; x, 430. 
truncatellum, Copidosoma, iii, 140. 6 ffinis, ix, 403, 410. 
truncatus [mancus], Agriotes, viii, 198. coccinea, ix, 403, 4 0. 
Trupanea apivora [Promachus Fitchii], i, 318. obliqua, ix, 413, 410. 
Trypeta longipennis, ili, 137. simi? siping ans 
pomonella, 1, 330; if, 117-125, 227, 234; iv,|  tricincta, ix, 408, 410. 
174; v, 800: vill, 245-949: x. 801, 499. vitis, viii, 116, 254; ix, 403, 410. 
Trypetide, ii, 117; v, 282, 317; ix, 462. = 5 See ean 
tuberculata, Dicerca, v, 286. Typhlodromus oleivorus, iii, 144; iv, 177; viii, 
Hippiscus, ix, 330. aE Ne- 
tubicola, Cecidomyia, iv, 175. pyri, x, 453, 455. 
tulipifera, Lecanium, x, 518. typographus, Bostrichus [Tomicus], ii, 55. 
Tumble-dung, vii, 379, 382. Tyroglyphidz (itch-mites), v, 290. 
turbulenta, Hadena, x, 509. Tyroglyphus, x, 449, 453. 
turcicus, Lygeeus, ii, 166. SR pie ia 151; viii, 293. 
; Le? : , intneri, x, 45?-453. 
7? flea-beetle, i, 244; vii, 372; ix, 375; x, longior, iil, 120; v, 292; vi, 190. 
Turnip-fiy, i, 52. phy lioxere, x, 451, 452, 453. 


é troserratus, x. 486. 
Turnip: insects injurious to, sbi See 
’ i : PJ ; ’ ; i ’ 
Agriotes lineatus, i, 46. sacchari [siro], iii, 129, 151; v, 294; vili 


293. 
Aleochara sp., i, 189. ¢ 3 
Rethcanyin brassiess, 1; 185. siro, iii, 100, 129-130, 151; v, 291-295; vi, 


: 170; vii, 357; viii, 293. 
alll Peat 192. Tyrranus Carolinensis, ii, 8. 
Aphis brassice, vi, 147. 
cut-worms, viii, 236. 
Drosophila flava, i, 220. 
Mamestra picta, v, 209. 
Murgantia histrionica, i, 264. 
Nysius angustatus, v, 321. 
Oxytelus rugosus, i, 189. 
Oxytelus sculpturatus, i, 189. 
Oxytelus species, i, 1&9. 
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u-aureum, Plusia, x, 3°6, 377. 

Ufeus satyricus, x, 482. 

Ugly bee-slayer, iv, 204. 

uliginoselius, Crambus, 1, 150. 

ulmi, Gossyparia, vi, 169; x, 519. 
Lachnus [Schiz»neura], ix, 407, 412. 
Schizoneura, ii, 181; ix, 411, 412. 
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ulmicola, Bryoscripta [Glyphina], ili, 1.7, 151; 
vii, 370. 
Colopha [Glyphina)], iii, 127; v, 303; vii, 370. 
Glyphina, iii, 126-128, 151; iv, 198, 208; vs 
303, 326; vii, 376. 
Pemphigus [Glyphina], iii. 127; vii, 370. 
Thelaxes [Glyphina], iii, 127; vii, 370. 
umbre, Pyrrhia, ix, 456. 
umbrosa, Grapta [dim. form of interroga- 
tionis], ix, 446; x, 508. 
umbrosus [armiger], Heliothis, i, 116. 
undatus, Crambus, i, 151. 
undosus, Cossug, vii, 375. 
undulata, Anomala, x, 413. 
Notonecta, viii, 158. 
undulatus, Xylotrechus, iv, 96. 
undulosa, Daremma [Ceratomia], ix, 452. 
unicolor, Bythoscopus [Chlorotettix], ix, 398, 
410. 
Byturus, viii, 298. 
Chlorotettix, ix, 410. 
Macrobasis, i, 83, 57, 331; v, 305, 321; viii, 
291; x, 511. 
[brunneum], Orthosoma, iv, 23. 
Pemphredon, viii, 163. 
[fasciata], Telamona, ix, 390, 410. 
Unicorn prominent, i, 328. 
unicornis, Coelodasys [Schizura] , i, 137, 3285 ix, 
455. 
unifascialis, Botis, x, 483. 
uniformis, Sesia [Hemaris Thysbe var. rufi- 
caudis], x, 494. 
unijuga, Catocala, v, 282. 
unimoda, Xylina, vii, 375. 
unio, Eudyras, v, 183; ix, 450, 455. 
unipuncta, Leucavia, see Leucania unipuncta. 
unipunctatus, Ixodes, vi, 158. ; 
unistriatus, Trox, ix, 463. 
unitaria, Hemerophila, x, 483. 
univittata, Thelia, i, 284; ix, 392. 
Unknown currant pest, iv, 189. 
grass insect, iii, 147. 
Uroceride, iv, 38; viii, 167. 
Urocerus Cressoni, v, 311. 
gigas, iv, 95. 
Uropoda Americana, parasitic on Colorado 
potato beetle, v, 289-291, 318; vi, 166-167, 
190; viii, 298. 
parasitic on dung-beetle, vii, 312, 383. 
parasitic on Julus, iii, 134, 142; vii, 384; x, 
451. 
vegetans, v, 290. 
Uroxiphus [Microcentrus] cary, ix, 392. 
ursaria, Biston, iii, 136. 
Ursula butterfly, i, 327. 
ursula, Limenitis, i, 327. 
Urticating caterpillars, v, 186. 


W.. 


Vagabond Crambus, i, 53, 110, 127-149, 151; ii, 
2, 114; vi, 182. 
valga, Chionea, ii, 236. 
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Vanduzea arquata, ix, 410. 
Vanessa Antiopa, ii, 230, 232; iv, 137; viii, 296; 
x, 507. 
Milbertii, iv, 187; v, 285; x, 507. 
varia [Io], Hyperchiria, ix, 453. 
variabilis, Athysanus [Bythoscopus], ix, 400, 
4:0. 
Bythoscopus, ix, 400, 410. 
varianus, Harpiphorus, vi, 186. 
varicornis [obtectus], Bruchus, vii, 255, 278. 
Variegated cut-worm, v, 200-206. 
variegatus, Brachytarsus, fi, 139-141. 
Anthribus [Brachytarsus], ii, 139. 
variolarius, Euschistus, ii, 146. 
variolosa, Macronoxia [Poly phylla], i, 330. 
Polyphylla, i, 54, 71. 
varius [verbasci], Anthrenus, i, 65, 299; ii, 
138; iv, 141; v, 267, 268; vi, 120. 
Anthribus, of Europe, i, 259; ii, 53, 140. 
Gordius, iv, 125. 
vastator, Oscinis, of Europe, i, 224. 
vastatrix [vitifoliz], Phylloxera, i, 5; vii, 371. 
vau, Cyrtolobus, ix, 410. 
Ichthyura, ix, 455. 
Smilia [—prec.], ix, 388. 
Vedalia cardinalis, vi, 105; vii, 360, 382. 
vegetans, Uropoda, v, 290. 
velleda, var. minuta, Gastropacha [Tolype 
laricis], i, 87. 
Planosa [Tolype], i, 98. 
Tolype, i, 328; ix, 455. 
venata [sculptilis], Sphenophorus, i, 254. 
venatus [sculptilis], Sphenophorus, i, 253, 
263, 301, 305, 310, 3:8. 
venosus, Psocus, i, 161, 316. 
ventricosus, Heteropus, ii, 110; vi, 187, 190; 
x, 385-386. 
[ribesii], Nematus, see Nematus ventri- 
cosus. 
verbascoides, Hadena, i, 340. 
verellus, Crambus, i, 150. 
vernalis, Livia, ix, 404, 411. 


vernata, Anisopteryx, see Anisopteryx ver- 


nata. 
verrucarum, Neuroterus, v, 308, 324. 
verruculosa, Circotettix, x, 443. 
versicolor, Polystictus, Ix, 462. 
verticis, Jassus, ix, 4:0. 
vesicatoria, Cantharis [Lytta Fabr.], v, 3-5; 
vi, 131, 133. 
Vespa diabolica, i, 139; vii, 229; ix, 461. 
Germanica, x, 405. 
maculata, i, 330; v, 285; vii, 229; ix, 461. 
vulgaris, i, 330; iii, 140; x, 519. 
vespertina, Ephemera, of Europe, iv, 124. 
Vespide, i, 172; vi, iii. 
vespillo, Pollenia, ix, 310, 313. 
Vestal Corycia, i, 329. 
vestaliata, Corycia, i, 329. 
vestata, Saperda, iv, 207. 
vetusta, Calocampa, ix, 459. 
viburni, Dorthesia [egg-cluster of Enchenopa], 
i, 285, 286. 
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: vicini, Pegomyia, 1, 198, 209-211; iii, 85. 
 yillosum, Elaptidion, i, 330; iii, 150; iv, 179; ix, 
858, 359. 
-yiminalis, Cladius, vii, 223, 224. 
Trichiocampusg, vii, 224. 
Vinegar-fly (Drosophila), i, 220. 
violaceous, Perilampus, i, 46. 
violans, Nephelodes, see Nephelodes violans. 
Virgilius [Horatius], Nisoniades, i, 334 
Virginia ermine-moth, i, 3 8. : 
Virginiana, (dipoda ([Chortophaga viridi- 
fasciata], ii, 188 
Virginianum, Acr dium [= prec J, ii, 187. 
Virginianus, Bon bus, iii, 140 
Gryllus [Chortophaga viridifasciata], ii, | 87. 
Virginica, Ctenucha, i, 317; ix, 456. 
Spilosoma, i, 317, 328; ii, 83; iv, 206; vi, 
169; vii. 228, 304, 305; ix, 440, 455; x, 481. 
Xylocops, ix, 461 
Virginiersis, Anisota, v, 159. 
Polydesmus. ii, 134. 
virgo, Arctia, vii, 219. 
viridifasciata, Chimaroce; hala [Chortophaga], 
ii, 4, 187-198, 223; ix, 330, 4°9; x, 443. 
Chortophaga, ix, 293, 350-334, 439, 464; x, 
498. 
Gomphoceras [= prec. ], ii, 1&8. 
Locusta [= prec ], ii, 183; ix, 330. 
Tragocephbala [= prec ], ii, 188. 22’; ix. 330. 
viridifasciatum, Acridium [= prec. ], ii, 187. 
viridis, Pediopsis, ix, 399 
viridirignata, Plusia, x, 377. 
viridulans, Rivellia, ii, 122 
vitellinus, Acocephalus [Paramensus], ix, 397. 
Paramensus, ix, 410. 
vitifex, Erythroneura [Typhlocy ba], viii, 287. 
vitifoliz, Pemphigus [Pbyiloxera], i, 4, 322. 
Phylloxera, i, 4; ii, 36; viii, 224; ix, 317, 464; 
j x, 498. 
vitis, Erythroneura [Typhlocyba], ii, 30; 
302; vii, 345; viii, 287; ix, 4u3. 


Vv, 


{sosoma [Evoxysomal], ii, 32; iv, 33; vii,. 


374; viii, 292, 293. 
Lasioptera, iv, 63-67, 206; v, 304, 325; vii, 
876, 382; x, 510. 
Pulvinaria, vi, 143. 
Tettigonia [Typhlocyba], ii, 30; 
viii, 254. 
Typhic cyba, viii, 116, 254; ix, 4:0, 
vittata, Cantharis [Epicauta], i, 300, 322. 
Diabrotica, see Diabrotica vittata 
Epicauta, i, 33, 40, 57; vi, 142-34, 136, 176; 
vii, 376. 
Lytta |Epicauta], vi, 132. 
Orchestris [‘ hy)lotreta], i, 195. 
Phyllotreta, i, 60; iii, $9; v, 301, vii, 372; 
ix, 375. 
S iara, v, 265. 
Smilia, ix, 389. 
vittigera, Pentagonia, v, 286. 
vituli, Hematopinus, i, 48. 
ivida, Hystricia, ix, 462. 


iv, 199; 
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vivida, Tachina, viii, 297. 
V-marked, Smilia, ix, 388. 
Volucella genus, i, 212 
evecta, vii, 229. 
vomitoria, Calliphora, i, 69, 170, 299. 
V-signatana, Turtrix [Caccecia argyrospila], 
vii, 356. 
vulgaris, Chl rops [ ‘apromyza], i, 225. 
Gryllotalpa, iv, 18; vi, 151. 
Lamenia, ix, 410. 
Molobrus [Sciara], x, 387. 
Foeci'optera [Lamenia], ix, 387. 
Sapromyza, i, 225. 
Vespa, i, 330; iii, 140; x, 519. 
vulgivagellus, Crambus, see Crambus vulgiva- 


gellus, . 
vuinerata, Erythroneura [Ty phlocy ba], ix, 402- 
493. 


Ty phlocy ba, ix, 410. 
vulpinus, Dermestes, iv, §8, 89, 197, 198; vi, 120. 


Ww. 


Walking-stick, i, 79, 111; vi, 189; ix, 446; x, 512, 
519. Fi 
Walnut: insects injurious to, 
Boarmia plumizeraria, x, 494. 
Citheronia regajlis, v, 324. 
Cy! ene pictus, viii, 176. 
Gypona flavilineata, ix, 397. 
Halisidota caryz, vii, 403. 
Hyphantria textor [cunea], i, 3(6, 
Icerya Purchasi, iv, 187. 
Idiocerus lachrymalis, ix, 398-399. 
Otiocerus Wolfii, ix, 386. 
Telamona fasciata, ix, 390. 
Uroxiphus cary e, ix, 392. 
Zeuzera pyrina, ix, 426. 
Walnut span-worm, x, 494. 
Warbles, iv, 199; vi, 111. 
Warringtonellus [perlellus], Crambus, i, 150, 
151. 
Wasps, i, 40, €9, 74, 78, 1389, 168, 172, 187, 212; fi, 
60; iv, 1£0; x, 426. 
Water-bug (Belostuma), iv, 145. 
Web-worn, vii, 345. 
Weevils, i, 78, 155, 2 6, 301; vii, 331, 365; ix, 443; 
X, 378, 3384, 492, 494, 501, 511, 517. 
Wheat-bulb-worm, i, 344, 
Wheat flour insect (Tribolium), ii, 136. 
Wheat fly, i, 297, 298. 
Wheat-head army-worm, x, 490, 492. 
W heat: insects injurious to, 
Agrotis segetum, viii, 235. 
Agrotis tritici, viii, 235. 
Amblycephalus inimicus, ix, 401. 
Anthomyia similis, i, 202, 
Aphis (Siphonophora] granaria, i, 313. 
Blissus leucopterus, i, 302; ii, 150. 
Brachytarsus variegetus, ii, 140. 
Caloptenus [Melanoplus] spretus, vii, 338. 
Cecidomyia cerealis, i,311. 
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Wheat: insects injurious to— (Continued). 
Cecidomyia destructor, i, 321; v, 263-264; 
vi, 176. 
Cecidomyia graminis, i, 321. 
Cecidomyia inimica, i, 321. 
Cephus pygmeeus, vii, 334. 
Chimarocephala [Chortophaga] viridifas- 
ciata, ii, 189. 
Chloropisca prolifica, iv, 72. 
Cicadula exitiosa, vi, 174. 
Delphax arvensis, ix, 386. 
Diplosis tritici, i, 6, 311, 321. 
Dolerus sp., iv, 135. 
Eurytoma tritici, i, 320. 
Gortyna nitela, i, 112; vi, 176, 178; viii, 191. 
Hylemyia deceptiva, i, 201. 
Isosoma hordei, iv, 11, 28-35. 
Lachnosterna tristis, vi, 176. 
Leucania albilinea, viii, 291; x, 490, 492. 
Leucania sp , ix, 457. 
Macrodactylus subspinosus, i, 229. 
Meromyza Americana, i, 221; vi, 178; vii, 
377. 
Sciara sp., v, 265. 
Siphonophora avene [granaria], ii, 225; iil, 
112; v, 247-253; vi, 107, 174, 189; vii, 367; 
viii, 282. 
Sitotroga cerea'ella, ii, 106; vi, 187; x, 378- 
380. 
Sitrodrepa panicea, iv, &8-93. 
Tenebrio molitor, viii, 299; ix, 442. 
Tenebrio obscurus, ix, 442, 463. 
Thrips tritici, 303. 
Tribolium ferrugineum, ix, 463. 
white grubs, ix, 356. 
Wheat-midge, estimated losses caused by, i, 6; 
ii, 159; x, 372. 
introduced from Europe, i, 8, 9. 
parasites of, viii, 275. 
reference, i, 201, 224, 295, 305, 306, 208, 311, 
813, 314, 316, 317, 321; if, 125; x, 492, 505. 
Thrips destroying eggs of, ii, 31; viii, 255. 
Wheat saw-fly, vii, 334, 335; x, 515. 
Wheat-stem fly, Chlorops pumilionis, i, 226. 
maggot, Meromyza, i, 221-227; iii, 96; vi, 
178; vii, 377. 
Wheat thrips, i, 303. 
weevil, x, 492. 
Wheel-bug, ii, 230; vi, 138. 
White-ant, i, 79, 301; iv, 179. 
White-faced hornet, i, 330; vii, 227. 
White flower-cricket, i, 332; iv, 147; v, 202, 310; 
X,\o19: 
White grub, attacking nursery stock, ix, 353. 
attacking potatoes, ix, 296. 
attacking strawberries, ix, 296. 
attacking wheat, iv, 203. 
crow feeding on, ix, 350. 
damage to grass, v, 154; vi, 176; x, 500. 
eaten by robin, ix, 336-357; x, 498. 
gas-lime for, i, 54. 
general account, viii, 174-175; ix, 353-357. 
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White grub, general accounts (abstracts), v 
308, 312-313, 315, 316; vi, 171. 
in manure, x, 506. 
reference, i, 229: ii, 35, 41, 114; iv, 84; vii, 
337; viii, 231; ix, 422; x, 448, 497, 493. 
remedies, i, 61; ii, 224; iii, 1385; v, 317. 
White-lined sphiox, i, 119, 327. 
White-marked tussock-moth (see Orgyia leu- 
costigma), i, 33, 61, 64, 328; ii, 68-89; iv, 15, 
48-51; v, 310; vi, 107; vii, 381; ix, 295, 429, 
437; x, 495. 
White-scale, v, 278. 
White-winged Bibio, fi, 110-115; vi, 167. 
Wild bee, mite parasitic on, x, 386. 
Wild-cherry leaf miner, i, 330. 
Willow-apple gall saw fly, v, 173. 
Willow gall gnats, i, 138. 
Willow: insects injurious to, 
Agrilus anxius, x, 4)7. 
Agrotis saucia, v, 2(6. 
Anotia bonnetii, ix, 387. 
Bythoscopus tergatus, ix, 3983. 
Ceecilius sp., i, 161. 
Cercopide species, v, 245. 
Ceresa bubalus, i, 315. 
Cicada septendecim, ii, 177. 
Cladius viminalis, vii, 224. 
Cossus robive, ix, 426. 
Crepidodera Helxines, iv, 102. 
Dynastes Tityus, v, 230; vii, 253. 
Hemileuca Maia, ii, 40. 
Homoptera lunata, iv, 58. 
Hypautria textor [cunea], i, 306. 
Icerya Purchasi, iv, 187. 
Idiocerus alternatus, ix, 399. 
Idiocerus pallidus, ix, 399. 
Lachnus salicellis, ix, 407. 
Lina scripta, vii, 219; x, 500. 
Mytilaspis pomsrum, fi, 232. 
Nematus salicis-pomum, v, 173. 
Pentatoma juniperina, x, 431. 
Palvinaria innumerabilis, vi, 143. 
Scoliopteryx libatrix, viii, 171. 
Wingless joint-worm fly, iv, 32. 
Wing-pores in Diptera, etc., x, 402. 
Winter caterpillars, iv, 54-55. 
insects, i, 93; ii, 203, 205, 235-244. 
musketoe, i, 298; ii, 241. 
Wire-worms, baits for, i, 63. 
infesting cabbages, vii, 360. 
infesting corn, viii, 2:2-283. 
infesting potato vines, ii, 226; x, 489. 
injuries caused by, iv, 13. 
not causing scabby potatoes, x, 487. 
paraffine oil for, i, 46. 
reference, i, 295, 322; ii, 35; iii, 101, 132; 
vii, 337; viii, 222; x, 497. 
remedies, v, 310; viii, 197-200; x, 448. 
Witch-hazel Brysocripta, ix, 409. 
W-marked cut-worm, i, 328; viii, 199. 
Wolfii, Otiocerus, ix, 386. 
Phy mata, ix, 463. 


Wollastonia quercicola, ii, 53. 
Wood ant, ii, 53. 
Wood wasp, viii, 163. 
Woodbine Telamona, ix, 331. 
Woolly aphides, iii, 124, 125. 
Woolly-aphis, iv, 179; v, 160. 
on apple-tree, i, 43; ii, 181. 
on elm, ii, 181. 
on oak, ii, 181. 
Woolly bears, vii, 225, 228, 368. 
galls, iv, 205. 
plant-lice, v, 282; x, 494. 
Wrinkled Scolytus, iv, 103. 


~~ 


xanthomelzna, Galeruca [Galerucella luteola]: 
for detailed reference see elm-leaf beetle, iii, 
145; iv, 15, 143-144, 161, 197, 200, 207; v, 234-242, 
303, 319, 322, 325; vi, 118, 188; vii, 217, 335. 
xanthomelzna [luteola], Galerucella, ii, 228. 
viii, 222, 286; ix, 297, 422; x, 511, 517. 
Xanthus, Pyrgus, i, 336. 
Xyleborus infested pear twigs, vi, 188. 
ceelatus, ii, 54-55. 
dispar, vii, 348-351, 370, 383; viii, 299; ix, 
366, 419. 
obesus [= prec. ], iii, 141; vii, 350. 
pyri [dispar], i, 310, 331; iv, 203; v, 309, 
318, 325, vii, 348, 361, 370; ix, 419. 
Xyleutes [Cossus] robiniz, ix, 450. 
Xylina, i, 341; vi, 184. 
xylina, Aletia, iv, 206. 
Xylina antennata, i, 137, 328. 
Bethunei, i, 328, 341. 
cinerea [antennata], i, 137. 
disposita, i, 341. 
lambda var. Thaxter1, vii, 375. 
lepida, vii, 375. 
petulca, i, 341. 
unimoda, vii, 375. 
xylinoides, Hyppa, iv, 138; x, 482. 
Xylocopa Virginica, ix, 461. 
xyloni [geminata], Solenopsis, x, 366. 
Xylophagide cla-sified, iv, 174. 
Xylophasia dubitans, x, 377. 
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Xyloryctes Satyrus, vii, 251. 

Xyloterus bivittatus [lineatus], ii, 54. 

Xylotrechus colonus, iv, 93-96, 194. 
undu'atus, iv, 96. 


Y¥. 


Yellow-backed Jassus, ix, 402. 
Yellow-banded swallow-tail, ix, 336; x, 498. 
Yellow-fever fly, x, 388, 390-391, 489. 
Yellow-jacket, i, 339; vii, 299. 
Yellow-necked apple-tree caterpillar, i, 57, 3-0, 
328; if, 83. 
Yellow-striped oak caterpillar, v, 192. 
Yellow woolly-bear, ii, 83; vii, 304, 305; ix, 440. 
ypsilon, Agrotis, i, 8, 58; viii, 111, 126, 188-191, 
284, 290; x, 497. 
Ypsolophus contubernalellus, i, 329. 
granellus [Sitotroga cerealella}, ii, 102. 
malifoliellus, i, 329. 
pometellus, i, 329. 
yuccasella, Pronuba, ii, 215. 


Z. 


Zabrus gibbus [tenebrioides] , of Europe, iii, 99. 
Zarzei, see Abia. 
zeze, Anthomyia [Phorbia fusciceps Zett.], i, 
199-201; iv, 179. 
[sculptilis], Sphenophorus, i, 253; 
vi, 178; vii, 376. 
Z2bra cabbage caterpillar, ii, 216; iv, 16; v, 206; 
x, 492. 
zeéllus, Crambus, iv, 14. 
Zsarene catenaria, iv, 139, 206; viii, 287, 297; ix, 
450. 
Zeuzera pups, ii, 216. 
zesculi [pyrina], ix, 426. \ 
pyrina, ix, 426-427, 462; x, 485. 
Zimmermani, Nephopteryx [Pinipestis], vii, 
373. 
Pinipestis, iv, 19; vii, 373. 
Zophodia grossulariz, viii, 294. 
Zygzena 8-maculata [Alypia octomaculata], v 
179. - 
Zygenide, v, 179; ix, 456. 
Zygoneura, x, 389. 


ii, 52; 


—— 
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ERRATA FOR REPORT X. 


Page 349, line 27, for gasoline read gas-lime. 

Page 436, line 2 from bottom, after Dakota, insert South Dakota, Idaho. 
Page 480, line 10, for fourth and fifth read third and fourth. 

Page 483, line 5, for crocatoria read crocataria. 

Page 494, line 18 from bottom, for ruficaudus read rujicaudis, 

Page 515, line &, for Lecontii read Leconte. 

Page 524, line 6, for cultus read culta. 

Page 529, line 8 from bottom, for histronica read histrionica. 

Page 537, line 16, dele the line. 

Page 542, line 3, c. 2, for maizii read maizi [tessellata] . 

Page 544, line 25 from bottom, c. 2, for [variegatus] read , of Europe. 
Page 545, line 16 from bottom, c. 2, for persicee-nigra read persicee-niger. 
Page 546, c. 2, dele lines 10, 11, 27, and in line 34, fasciatus, x, 486. 
Page 558, line 33, c. 2, for viii, 187 read viii, 298. 

Page 562, line 25 from bottom, c. 1, for [Kermes] read [Chermes]. 
Page 564, line 9, c. 2, for Systera read Systena, 

Page 567, line 4, c. 1, for Daimia read Daimio. 

Page 567, line 31, c. 1, dele Ip. on hickory. 

Page 568, line 27 from bottom, c. 2, for Therinobia read Thermobia. 
Page 569, line 8, c. 2, for 141-150, read 141, 150. 

Page 570, bottom line, for Entodon read Entedon. 

Page 574, line 24, c. 2, dele [Evoxycoma]. 

Page 577, line 18 from bottom, c. 2, for Therinobia read See 
Page 578, line 24, c. 2, before 493 insert x,. 

Page 602, line 14, for pastinace read pastinacez. 

Page 604, line 8 from bottom, c. 2, for pilisicollis read pilosicollis. 
Page 607, line 6 from bottom, for leucostigmia read leucostigma. 
Page 622, line 26 from bottom, c. 2, before 497 insert x,. 

Page 632, line 30, for Sitrodrepa read Sitodrepa. 

Page 632, bottom line, before Phymata insert Wolffii,. 


ADDITIONAL ERRATA IN PRECEDING Reports. 


Report 1, page 57, line 20 from bottom, for tiers read tyers. 

Report 1, page 336, line 5, for Daimia read Daimio. 

Report 1, page 351, line 31, for Cockchaffer read Cockchafer. 

Report 1, page 362, line 31, c. 2, for marcellaria read macellaria. 

Report 2, page 255, line 7 from bottom, c. 2, for 180 read 184. 

Report 3, page 138, line 7 from bottom, for DacToLyprus read DacTYLoPius 
Report 3, page 194 (of index) line 27, c. 1, dele rabicunda. 

Report 3, page 196 (of index) lines 22 and 23 from bottom, read rubicunda, Dryocampa. 
Report 4, page 154, line 8 from bottom, for tamariscis read tamarisci. 

Report 4, page 226, line 18, c. 2, for ovinus read bovinus. 

Report 4, page 232, line 14 from bottom, for basilis read basalis. 

Report 6, page 176, line 22, and in index, for pilisicollis read pilosicollis. 

Report 7, page 371, line 9, and in index, for Daimia read Daimio. 

Report 9, page 426, line 2 from bottom, and in index, for fulvipes read fusciceps. 
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Report of the Assistant Zoologist. 


Dr. F. J. H. Merritz, Director New York State Museum: 
Dear Sir.— I respectfully submit the following report of the 

work of the Zoological Department of the New York State 

Museum, for the period beginning October 1, 1893, and ending 


- June 30, 1894. 


In December the mammals which had been exhibited at the 
World’s Fair were returned to the Museum and placed in their 
proper places on the upper floor of the building. They were 
apparently in as good condition as when they were sent to 
Chicago. | 

The collection of New York land and fresh-water shells exhib- 
ited at Chicago were returned at the same time. The collection 
has since been arranged in the table-case at the west end of the 
floor devoted to z ology, and as it now stands it Is an exact 
reproduction of the Chicago exhibit, in everything except the 
cases. 

In order to accommodate the collection it was necessary to 
place the specimens formerly exhibited in the table-case in the 
drawers underneath. 

The rearrangement of the conchological collections, which was 
begun in 1891, has been continued. During the period covered 
by this report I have reidentified, labeled and placed on exhibi- 
tion several thousand specimens of the Gould, Smithsonian and 
other collections. 

In June I made a careful examination of the alcoholic collec- 
tion, and in needful cases renewed the strength of the alcohol. 
The specimens are now secure against decay and will need no 
further attention for several years. 

During the year I have completed a bulletin on the geograph- 


_ ical distribution of the species of Unionide inhabiting New York, 
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that it be published as part of the annual report of the State 
Museum. - 

I send herewith a list of the mollusca known to inhabit the 
vicinity of Albany and Troy. It is in the nature of a revision 
of Truman H. Aldrich’s List of Shells Inhabiting the Vicinity of 
Troy, published in the Twenty-second Annual Report on the 
State Cabinet. 

Respectfully submitted, 
WILLIAM B. MARSHALL. 

December 24, 1894. . , 


List of Shells Inhabiting the Vicinity of Albany 
and Troy, N. Y. 


By WILLIAM B. MARSHALL, 


Assistant Zoologist. 


In the Twenty-second Annual Report on the State Cabinet of 
Natural History, 1868, Appendix O, p. 17, Mr. Truman H. Al- 
drich published “ A Partial List of Shells found near Troy, N. Y.” 
The list was the result of collections made during the summers 
of two years, 1856 and 1867 , and- confined to a radius of six miles 
with Troy as the center. Mr. Aldrich remarks in a note at the ; 
beginning of his list that it is by no means complete. 

In 1887, Mr. C. E. Beecher, then assistant in paleontology in 
the Museum, presented a large collection of shells to the New 
York State Museum. This collection, numbering perhaps 20,000 
specimens and as many more which were called duplicates, is 
composed almost entirely of United States land and fresh-water 
shells. The specimens from several localities, particularly those 
from the vicinity of Ann Arbor, Mich., Warren, Pa.,and Albany, 
N. Y., were collected by Mr. Beecher himself. The vicinity of 
Albany and Troy was frequently and carefully searched and it is 
reasonable to suppose that the collection contains specimens of 
all or nearly all the species inhabiting this neighborhood. With 
such fine material at hand I have undertaken to revise Mr. Al- 
drich’s list with a view to making it more complete, and for the 
purpose of adding several notes to those already embodied in his 
list. 

The list as revised is not restricted to the same area as Al. 

drich’s list, although the limits have been extended very little. 
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The following species of shells are represented in the collectio 
of the State Museum by specimens from the neighborhood o 


Albany and Troy: 


Unio pressus, Lea. (See note 2.) | Valvata tricarinata, Say. 
Unio Tappanianus, Zea. (See note| Vivipara contectoides, W. G. B. 


3.) 

Unio radiatus, Lamarck. (See note 
5.) 

Unio nasutus, Say. (See note 6.) 

Unio complanatus, Solander. (See 
note 7.) 

Unio ochraceus, Say. « 

Unio cariosus, Say. 

Margaritana marginata, Say. 

Margaritana rugosa, Barnes 


Margaritana undulata, Say. (See 
note 8.) 

Anodonta undulata, Say. (See 
note 9.) 


Anodonta Ferussaciana, Lea. (See 
note 10.) 
Anodonta Lewisii, Lea. 
Anodonta implicata, Say. 
Anodonta fluviatilis, Dillwyx. 
Spherium simile, Say. 
Spherium striatinum, Lam. 
Spherium rhomboideum, Sajz. 
Spherium transversum, Say. 
Spherium securis, Prime. 
Pisidium Virginicum, Bourg. 
Pisidium compressum, Prime. 
Goniobasis Virginica, Gmelin. 
Goniobasis livescens, Menke. 
Bythinia tentaculata, Linn. 
note 11.) 
Bythinella obtusa, Lea. 
Gillia altilis, Lea. 
Somatogyrus subglobosus, Say. 
Amnicola porata, Say. 
Amunicola pallida, Anthony. 
Pomatiopsis lapidaria, Say. 
Lyogyrus lustricus, Say. 


(See 
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(See note 12.) 
Melantho decisa, Say. 
Melantho integra, Say. 
Melantho rufa, Haldeman. 
Lioplax subcarinata, Say. 
note 13.) 
Carychium exiguum, Mul. 
Limnea desidiosa, Say. 
Limnza catascopium, Say. 
Limnza umbilicata, Adams. 
== caperata, Say, var. 
Limnea humilis, Say. 
Physa ancillaria, Say. 
Physa heterostropha, Say. 
Bulinus hypnorum, Linn. 
Planorbis trivolvis, Say. 
Planorbis bicarinatus, Say. 
Planorbis exactus, Say. 
Planorbis deflectus, Say. 
Planorbis hirsutus, Gould. 
Planorbis parvus, Say. 
Segmentina armigera, Say. 
Ancylus fuscus, Adams. 
Ancylus parallelus, Haldeman. 
Ancylus tardus, Say. 


(See 


Limax maximus, Linneus. (See 
note 15.) . 

Limax flavus, Linneus. (See 
note 15.) 


Limax campestris, Binney. 
Limax agrestis, Linneus. 
note 15.) 
Zonites fuliginosus, Griffith. 
Zonites intertextus, Binney. 
Zonites arboreus, Say. 
Zonites viridulus, Menke. 
Zonites internus, Say. 


(See 
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it Zonites multidentatus, Binney. 
- Patula alternata, Say. 

Patula perspectiva, Say. 

Patula striatella, Anthony. 
- Strobila labyrinthica, Say. 
Stenotrema monodon, Facket. 
Vallonia pulchella, Miitller. 
Triodopsis palliata, Say. 
Triodopsis appressa, Say. 
Triodopsis inflecta, Say. 
Triodopsis tridentata, Say. 
Mesodon albolabris, Say. 
Mesodon thyroides, Say. 
Mesodon Sayii, Binney. 


Pupa muscorum, Linnwus. 
Pupa pentodon, Say. 
Pupa fallax, Say. 

Pupa curvidens, Gould. 
Pupa corticaria, Say. 
Pupa armifera, Say. 
Vertigo Gouldii, Binney. 
Vertigo simplex, Gould. 
Vertigo Bollesiana, Morse. 
Vertigo ovata, Say. 
Ferussacia subcylindrica, Linn. 
Succinea avara, Say. 
Succinea ovalis, Say. 
Succinea obliqua, Say. 


Mr. Chas. T. Simpson has reported Unio luteolus and Mr. Aldrich 
has recorded the other sixteen species of the following list as occurring 
in the vicinity of Troy. I have never seen specimens of any of these 
species from this neighborhood and can not confirm the records. 


Unio alatus, Say. 

Unio luteolus, Lamarck. 
note 4.) 

Anodonta Benedictii, Leu. 

Anodonta edentula, Say. 
note 9.) 

Melania elevata, Say. 

_ Pleurocera subulare, Zea. 
Amnicola limosa, Say. 
Limnea reflexa, Say. 
Limnza ampla, Mighels. 


(See note 1.) 
(See | Planorbis 


Limnea elodes, Say. 

campanulatus, Say. 
(See note 14.) 

Macrocyclis concava, Say. 


(See | Helix chersina, Say. 


-= Zonites fulvus, Drapamand. 
Vitrina limpida, Gould. 
Helicodiscus lineatus, Say. 
Mesodon exoletus, Binney. 
Succinea Totteniana, Lea. 
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No.in No. from| No. in No. in 
FAMILY. Genus. this list. other each each 
sources.| genus. | family. 


UWamtonides <5 occ on inio oss Cae 7 - 2 9 | A scum 
Margaritana...... 3 3 19 
Anodonta ....:..- 5 2 1) oa 
Corbiculide ....... Spherium........ 5 5 5 
PRION. Fis sv 2 a 2 
Strepomatide...... Goniobasis ....... 2 1 3) ote ane 
Pleurocera ....... Pap 1 1 4 
Rissoid@ 2.5.5. .5. + Bythinia < 5.42308 1 ll eee 
Bythimella .:teeys 1 pW bs 
(Gallia SUVS. sac 1 1 : 
Somatogyrus ..... 1 2 1 9 
Ammicolg) 2) 532. 2 1 mer. 
Pomatiopsis ...... 1 Li ieee 
Lyogyris «2 i.e265 1 OS ei 
Valyatidas, . i 3 Valvata..... aot 1 1 1 
Wiviparide . 22255 YVasipora: tos. cnee 1 Le ee 
Melantho. 02.205 3 3 5 
Lioplaxi.¢¢ $e 1 1 ae, 
Auriculide ........ Carychiumi::.. hay 1 of i 1 
Limneide......... Tamna/:.'% ft 4 3 (erie 
Physaiveuc) Seeks 2 i ee 
Bulinus3.5 3 sane 1 ae 1 2] 
Planorois 2 ee 6 1 7 
Segmentina ...... 1 1) ee 
Ancylns > 3:4 aae Be Wa 3 ae 
Selenitide ......... Macrocyclis ...... see 1 1 1 
Liimacidge toe a28> <i Lamia oii oie Seco 4 os 4.) os vee 
ZLODMCS: 53a: fe= 2 6 1 7 12 
Watney oo be Ae 1 1 saa 
Helicidees . ...3.652 = Patula) oy! 3 3.) ae 
Helicodiscus ...... arate 1 1 . 
Strobila.... boas. 1 1) ae 
Stenotrema....... 1 1 | oo 
V allonsa 41g cee 1 1 ee | 
Triodopsis..4..052. 4 4) oe | 
Moesodon. 25.26% 3 1 4 15 
Papidss «ci: ven PUPRS 3. eee hows 6 6 10 
Vergo 5! .5.et ee 4 4 
Shenogyride ...... Ferussacia........ 1 te 1 1 
Succmide .. 22 5.2% Succinea ....5...% 3 1 4 4 
93 17 | 110 110 
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‘ Nore 1. 


Unio alatus, Say.— De Kay says that “ Dr. Newcomb has obtained 
_yery fine specimens from the Northern canal, near Waterford.” Dr. 
De Kay was correct in his identification of NM. alatus. He may have 
quoted the wrong locality. The word “fine” in his note about 
Newcomb’s specimens would indicate that they were living specimens 
taken in their natural station and not dead specimens which had been 
transported from a distance. 

Of this occurrence of this species in this vicinity of Waterford 
Aldrich says: “ In the spring of 1867, the canal was searched for it, both 
above and below Waterford, for several miles, without success. Mr. 
H. Rousseau of this city found a single valve in the canal at the weigh 

lock.” 

The Museum collection contains several specimens of the species 
from Lake Champlain and several from Onondaga county. 


Note 2. 


Unio pressus, Lea.— Described under the name of Unio compressus 
The type specimens were obtained from Norman’s Kill, about two 
miles south of Albany. 


Nore 3. 


Unio Tappanianus, Lea.—In most systematic lists Unio Tap- 
_panianus and Unio pressus are widely separated. I have placed them 
next to each other because of their resemblance in general appearance 
and in beak sculpture; and because Zappanianus is more or less 
symphynote like pressus. 


-NotTeE 4. 


Unio lutevlus, Lamarck.— This species is rare everywhere east of 
Mohawk, if, indeed, it occurs at all east of that point. There are no 
specimens in the Museum collection from the vicinity of Troy or 
Albany and only one specimen from Mohawk. In Onondaga county 
the species becomes quite abundant and is plentiful throughout the 
western part of the State. The only evidence known to me of the 
occurrence of the species in this vicinity is that of Mr. Chas. T. Simp- 
son. In the Nautilus for January, 1892, he records the species from 
**Cohoes Falls, Hudson R.” 

_ The following is extracted from a letter received from Mr. ‘Simpson 
in February, 1892. “Specimen No. 85437 (of the U. S. Nat. Museum) 
is labeled Unio luteolus, Lam., Cohoas Falls, Hudson R. The name is in 
a." Lea’s writing, but I hint the locality is marked by some one else. 
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I have just examined the shell, which is an undoubted female Juteolus. 


No, 85435 is a shell sent by Dr. James Lewis, from Mohawk, N. Y., 
and in a note Mr. Lewis says: ‘The only living specimen I ever found 
here,’ ” 


Note 5. 


Unio radiatus, Lamarck.— It is sometimes very difficult to distin 


guish specimens of this species from Unio luteolus, but all the speci- — 


mens from this vicinity that I have seen have been typical U. radiatus 


Nore 6. 


Unio nasutus, Say.— Aldrich remarks that many specimens of this 


species are deformed. In a paper on “Some abnormal and pathologic | 
forms of fresh-water shells from the vicinity of Albany, N. Y.,”* Mr, — 


C. E. Beecher has described and figured am abnormal female specimen 


of Unio nasutus taken from the canal at West Troy. The peculiarity © 


of this specimen is that the valves show plications produced by growth. 


over the gills while distended with fry. De Kay says: “ Dr. Newcomb 
has, I understand, detected in the Champlain canal a variety of this 
species with a single tooth in the left valve. 


Nore 7. 


Unio complanatus, Solander.— This is our most common species. 


The color of the exterior varies from nearly black through various’ 


shades of brown to bright green. Many specimens have brilliant rays 
of yellow and green. Nacre purple or white. 

Deformed or abnormal specimens are common. In the paper referred 
to under the preceding species, there are figures of four specimens of 
Unio complanatus which show some marked peculiarity. 


Nore 8. 


Say’s types of this species were obtained from Norman’s Kill. 


Nore 9. 

Anodonta undulata, Say.— This species is not included in Aldrich’s 
list. He probably collected specimens of this species and named them 
A_ edentula, a perfectly natural mistake, as the two species are scarcely 
distinguishable. So far as known to me A. edentula does not occur in 
this vicinity. 


* 36th Ann, Rept. State Mus. p. 51, pl. 2. 


—,. 


-_ 
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Nore 10. 


Anodonta Ferussaciana, Lea.—It is probable that Anodonta sub- 
eylindracea Lea, is a synonym. Ferussaciana is usually-applied to 
western specimens and subcylindracea to eastern specimens. 


Nore 11. 

Bithinia tentaculata, Linn.— This is an introduced European spe- 
cies. Its occurrence in this country was first recorded by Rev. W. M, 
Beauchamp, he having found specimens of it at Oswego, in 1879. The 
State Museum has several hundred specimens collected by Dr. Charles 
E. Beecher in the Champlain canal in 1879. Dr. Beecher informs me 
that he found three or four specimens in the same place in 1878. 


Nore 12. 


Vivipara contectoides, W. G. B.— This species was colonized in 
the Erie canal at Mohawk by Dr. James Lewis in 1868. It has spread 
through the canal and is now one of the most abundant shells in the 
vicinity of Albany. 

Nore 13. 


Lioplax subcarinata, Say.— Aldrich’s list contains no mention of 


this species and it is probable that the species did not inhabit this 
_ neighborhood when Aldrich prepared his list. Dr. Charles E. Beecher 
informs me that he collected some specimens at the mouth of the Nor- 
_ man’s Killin 1878. Dr. Lewis, to whom the specimens were shown, said 


—— 


that in all probability the species had migrated into the Hudson from 
the Delaware, through the Delaware and Hudson canal. At the 


_ present time the species is abundant in this vicinity. 


Norte 14. 


Planorbis campanulatus, Say.—So far as known to me this species 
does not occur in the living state in this vicinity. It is quite abundant 
in the fossil state, in a marl bed in Greene county, about fifteen miles 
south of Albany. . 


Nore 15. 


Limax maximus, Linn, Limax flavus, Linn., Limax agrestis, 
Linn.— hese three species of slugs have been introduced into this 
country from Europe. 


DNe Dae 


The superior figure shows the exact piace on the page in ninths; e. g. 13° — 
means three-ninths of the way down p. 13. 
For index to state botanist’s report, see p. 335; to state entomologist’s 


report, see p. 541. 
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Note by the Director. 


The study of the Quaternary deposits of the Hudson River valley was under- 
taken by me several years ago, and a paper on the subject was published in 
the American Journal of Science.* In continuation of this it seemed import- 
ant to investigate the economic side of the question and report on the brick 
industry, which is so highly developed in this region. The confining duties 
of administrative work in the museum rendered it necessary for me to delegate 
the work of the economic investigation, and it was placed in the hands of Mr. 
Heinrich Ries, Ph. B., who, during the summer of 1891, made a careful study of 
the methods of brick manufacture in the Hudson River valley, and extended 
the investigation of the Quaternary geology of thisregion.t During the season 
of 1892, the necessity for making a representative collection of clays through- 
out the State of New York, for the World’s Columbian Exposition, afforded an 
opportunity for obtaining information concerning the clay industries of the 
interior of New York and of Long Island. As the result of his work conducted 
during these two seasons, Mr Ries has prepared the following report. Nearly 
every locality of importance in the State has been visited, and as it is the only 
exhaustive report on the subject which has been prepared in this country, it 
commends itself to all who seek information concerning the industrial uses of 


clay in New York. 
F, J. H. MERRILL, 


Director. 
PREFACE. 

The following report is intended to deal chiefly with the 
economic aspect of the subject. In the time at my command it 
has not been possible to visit all the deposits which are being 
worked, and, therefore, much information has uecessarily been 
gathered by correspondence. The analyses given in the report 
have all, unless otherwise stated, been made by Dr. H. T. 
Vulte, of Columbia College, New York city. All the methods 
described for obtaining the raw material and working it up to a 
finished product are those employed in the State of New York. 

The writer wishes to express his thanks to Dr. F. J. H. 
Merrill for suggestions offered during the course of the work. 
Credit for assistance rendered is due to Messrs E. J. Riederer, 
of New York city, C. L. Sanford of Southold, L. L, E. J. Burke 


*Vol. XLI, June, 1891. 
+The results of this work were published in the Annual Report of the State Geologist for 1890. 
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of Rochester. Mr J. J. Clearwater of Highland, N. Y., and 
Messrs P. H. and J. Conlon of Newark, N. J., have kindly 
furnished the records of a number of wells bored by them. In 
the preparation of this report the following books and 
periodicals have been consulted: The Clay Worker, the Brick- 
maker, Brick, Tiles and Terra cotta by C. T. Davis, Engineering 
News, Engineering Record, and the Encyclopedia Britannica. 

The increasing value of clay for the manufacture of brick, 
tile, terra cotta, pottery, etc., and the ever growing demand for 
these products have given rise to an industry which is rapidly 
assuming vast proportions, and will in the near future become 
one of the most extensive and important in the country. Scat- 
tered over New York are extensive deposits of clay, many of 
them capable of being used for the manufacture of terra cotta, 
roofing tile and the coarser grades of pottery. To add to their 
value the most extensive beds of clay are situated in close | 
proximity to the water ways and railroads which lead to the 
principal cities of the state. The commoner kinds of clay pro- 
ducts, such as building brick, are marketed within the state, but 
the higher grades, such as terra cotta and roofing tile, have 
found good markets outside of New York. 

The following table gives the receipts derived from the 
various branches of the clay industry during the year of 1892: 


Building, front and paving brick/22) 2.20.2 2 22ne ee $8 , 500,000 
Terra, cotta l.fis. sans (ot bate ae eee 100,000 
SOW PPO - 2 ie.cns' Sens eel dcctew. sis we a feet eee ee 260,000 
Fire: brick’* «..2 << skate le et se ee ei cee 50,000 
Stoneware Clay. is yaiis10 shane agatha Gee crema 10,000 

$8,870,000 


As will be seen from the above statement bricks are the chief 
source of income. That the other branches of the clay industry 
are not further advanced is probably due in a large measure to 
the fact that the clay deposits of the state have been so little 
exploited or otherwise examined. Though many of the deposits 
have been opened up and are still being worked, there are numer- 
ous others scattered over the state which are still untouched. 


— 


' * This does not include those manufactured in the state from clays obtained in other 
states. 
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Few of the clays are found to be of sufficiently refractory char- 
acter to be used for making fire brick, gas retorts, or other pro- 
ducts which in use are subjected to a high degree of heat; but 
for the manufacture of coarse pottery, terra cotta, paving brick, 
etc., many of the clays are eminently suited. 

Within the last four or five years the manufacturers in New 

York have turned their attention toward the extensive beds of 
argillaceous shale which the state contains, and which on trial 
have given very satisfactory results. Several large firms are 
using them for the manufacture of sewer pipe, terra cotta and 
roofing tile. The shale formations at present used are the Salina, 
Hamilton and Chemung. The Hudson River shales are no doubt 
sufficiently argillaceous over many areas to be used for the manu- 
facture of clay products, and the same may be said of the Niagara 
shale, which weathers to a red clay. A sample of this latter 
‘shale from Niagara Falls was first ground and then molded in a 
stiff mud machine and found to burn to a white brick, which was 
unaffected by a temperature of 2,500 degrees. 
_ That the clays and shales of New York are comparatively 
undeveloped is, no doubt, largely due to the lack of knowledge 
of their extent and character. There seems, however, to be no 
reasonable doubt that they will in future become a valuable 
source of revenue. 


HEINRICH RIES. 
New? Yor« orry, April, 1893 


GEOLOGY AND GEOGRAPHY OF THE CLAY DEPOSITS. 


Deposits of clay occur in nearly every county of New York. 
They belong to three geological periods, viz.: 

Quaternary, Tertiary and Cretaceous. 

The first class is by far the most common. The second class is 
somewhat indefinite in extent, but a large number of the Long 


Island deposits probably belong to it.* Of the third class there — 


are undoubted representatives on Long Island and Staten Island, 
as well as some additional ones on Long Island, which are 
questionable. 


The clays of the mainland are all Quaternary so far as known. — 
The problems of the Quaternary formations in New York are by © 


no means solved, and it is not always possible to decide on the 
causes leading to the deposition of any particular body of clay 
by a single visit to the locality. 

A great majority of the deposits are local and basin-shaped, 
lying in the bottoms of valleys which are often broad and fertile. 
They vary in depth from four to 20 or even 50 feet; as a rule 
they are underlain by modified drift or by bed rock. The clay 
is generally of a blue color, the upper few feet being weathered 
mostly to red. Stratification is rarely present, but streaks of 
marl are common. In some of the beds small pebbles, usually of 
limestone, are found, and these have to be separated by special 
machinery in the process of manufacture. In many instances 
the clay is covered by a foot or more of peat. 

The basin-shaped deposits are no doubt the sites of former 
ponds or lakes, formed in many instances by the damming up of 
the valleys, and which have been filled later with the sediment 
of the streams from the retreating ice sheet. The valleys in 


which these deposits lie are usually broad and shallow. The 


broad flat valley in which the Genesee River flows from Mt. — 


Morris to Rochester is a good example. The waters of the river 


* F, J. H. Merrill, Geol. of L. I., Ann. N. Y. Acad. Sci., Nov., 1884. 
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were backed up by the ice for a time, during which the valley 
was converted into a shallow lake in which a large amount of 


Old lake bottom, Spencer, N. Y. 


aluminous mud was deposited. This material has been employed 
for common brick. 

An idea of the depth of clay and alluvium in the Genesee 
valley may be had from the following table: 


The figures have been taken from the records of salt wells. 


Yorkt York Salt co. Clay 52 ft. 
Piffardt Genesee Salt co. Clay and gravel 64 ft. 
stele Livingston Saltco. “ou * 158 ft. 
BIT se Lie. Se yea “pou? 184 it. 
Mt Morrist Royal Salt co. “Soil” FOU Zt: 
For other localities the following depths are given: 
US RO ia ae .....blue clay 15 ft. 
Wyomingt Pioneer Well Soil and clay 40 ft. 
Warsawt Standard Salt co. Surface, soil and 
clay 26 ft. 
sit Guinlock and Humphrey Clay 17 ft. 


There are a number of these deposits which are of sufficient 
interest, geologically as well as commercially, to be mentioned in 
some detail. 


* The term soil is probably meant to indicate sand and clay. 
+I. P. Bishop, 5th Ann. Rep’t, N. Y. State Geologist, 1885. 
+Ann. Rep*t, Sup’t Onondaga Salt Springs for 1888, p. 19. 
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There is a bed of clay at Dunkirk having a depth of over 20. 
feet. The upper six feet are yellow and of a sandy nature, while | 
the lower two thirds is blue and of much better quality. It is | 
mentioned by Prof. Hall* in his report, and is an instructive 
example of the manner in which the clay changes in color, down-— 
ward as far as the water can percolate and oxydize the iron. 

Around Buffalo is an extensive series of flats underlain by a 
red clay. A thin layer of sand suitable for tempering overlies 
the clay in spots, and limestone pebbles are scattered through it. 
Similar deposits occur at several localities to the north of the 
ridge road and around Niagara Falls, also at Tonawanda and 
La Salle, to the north of Buffalo, as well as south of it along the 
shore of Lake Erie. No doubt much of this clay was deposited 
during the former extension of the Great Lakes. 

Prof. Hall mentions deposits of clay at the following localities: 
at Linden one mile south of Yates Center;+ along the shore of 
Lake Ontario east of Lewiston; on Cashaqua Creek ¢ deposits of 
tenacious clay due to the crumbling of the argillaceous green 
shales; in Niagara County § beds of clay are said to occur in 
every town, but they often contain a considerable amount of 
lime. 

A bed of blue and red clay is being worked at Brighton near 
Rochester. This deposit hes near the head of Irondequoit bay 
and was deposited by some stream flowing into it. To the south- 
east of Rochester is a large esker which extends in a northeast 
direction to near Brighton. Mr. Upham, who has described this 
esker, considers that it was formed by a river which flowed 
between walls of ice and deposited the bed of clay above men- 
tioned. | 

Clays are also found at several points in the valley of the 
Oswego River from Syracuse to Oswego, an important one being 
at Three Rivers. 

An extensive bed of red and gray clay, 20 acres in extent and 
horizontally stratified, occurs at Watertown. The deposit is 20 
feet thick and rests on Trenton limestone. 


* Geology of New York, 4th District, 1843, p. 362. 
t Ibid. p. 227. 

+Ibid. p. 487. 

§ Ibid, p. 444. 

] Proc. Amer. Asso. Adv. Sci., vol. XLI. 
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Another deposit of considerable size is being worked at Ogdens- 
burg. The clay is blue and has a depth of 60 feet. 

At Madrid, in St. Lawrence county, is a small deposit, probably 
the remnant of a formerly extensive one. The section is: 


MPCIOW ELPAUIUGG BANC *.. ois ce ccc ces ee see's 3 feet 

Meron WIGMBNOLS. 2.0. ois. 6 beh es tee ens ib es 

ere ee hee One aay atts > 8 ae 
PEE IGITACHE SG a hos sighed deg a's A aiid le act 94 * 


The shells are probably Macoma fusca. 

Turning our attention to the southern portion of the state we 
find clays in abundance, in all the valleys, and lowlands. The 
extensive marshes near Randolph and Conewango are said to be 
underlain by clay throughout their entire extent.* 

At Levant, four miles east of Jamestown, Chautauqua county, 
is an interesting bed of blue clay underlying an area of several 
acres. It is probably of post-glacial age, and the section as 
determined by an artesian well-boring is : 


BUREN ee ha ct ck Bt tak ewe Pu, ane ee 4 feet 
et a cae wf gedushl ec gsh' lel bed ew dv 4 inches 
RN eg gS a. nape bk oc tip e078 oo as 9 0 5 feet 
ne lie or Selina aks 'd a4 ove mee $8 1 
Te aera ey Outen wy nies pie, . 4 >c0 . 
ea peeing G2 Ne wee 83°. 


The owner of the clay bed informed me that leaves were often 
found between the layers of the clay at a depth of 15 or 20 feet. 

At Breesport near Elmira is a bank of blue clay rising from 
the valley to a height of 50 feet. It was evidently formed when 
the valley was dammed up, and has subsequently been much 
eroded so that all that now remains is a narrow terrace along the 
side of the valley. A similar deposit is found at Newfield south 
of Ithaca. A moraine crosses tue valley a mile or two south of 
it. Deposits of clay suitable for brick and tile occur extensively 
in the lowlands bordering the Mohawk River from Rome to 
Schenectady. The beds vary in thickness from six to 15 feet and 
are mostly of a red, blue, or gray color. 


LE 


* Geol. New York, 4th district, 1. 
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Among the most extensive and important clay formations 
occurring in New York are those of the Hudson valley.* Here 
are deposits of two types. (1) Estuary deposits of fine stratified 
sand, yellow and blue clay, and (2) cross bedded delta deposits, 
the materials of which are much coarser. The estuary deposits 
indicate a period of depression, and deposition in quiet water. 
The clay is chiefly blue, but where the overlying sand is wanting 
or is of slight thickness, it is weathered to yellow, this weather- 
ing often extending to a depth of 15 feet below the surface, and 
to a still greater depth along the line of fissures through which 
the water can percolate. The depth of oxidation is of course influ- 
enced by the nature of the clay; the upper portion weathering 
easily on account of its more sandy nature and hence looser text- 
ure. Horizontal stratification is usually present and the layers 
of clay are separated by extremely thin lamine of sand At 
some localities the layers of the clay are very thin and alter- 
nate with equally thin layers of sandy clay. This condition 
is found at Haverstraw, Croton, Dutchess Junction, Stony Point, 
Fishkill, Cornwall, New Windsor, Catskill and Port Ewen. 
At all of the above-mentioned localities except the last two, 
the clay is overlain by the delta deposits of rivers tributary 
to the Hudson, and the alternation of layers may be due to 
variations in the flow of the rivers emptying at those points, 
the sandy layers being deposited during period of floods. 
The delta of Catskill creek has been found at Leeds, some 
two miles west of the Hudson River.t The delta of Rondout — 
creek which flows into the Hudson at Port Ewen will no doubt be 
found by following the creek back tothe ancient shore line of the 
Hudson estuary. Isolated ice-scratched bowlders are not uncom- 
monly found in the clay. 

There is often a sharp line of division between the yellow 
weathered portion and the blue or unweathered part of the clay. 
The line of separation between the clay and overlying sand is also 
quite distinct in most cases. Of the blue and the yellow clay the 
former is the more plastic, but both effervesce readily with acid due 
to the presence of three to six per cent of carbonate of lime, and 


*H. Ries, Rep’t of N. Y. State Geologist, 1890. 
+W. M. Davis, Proc. Bos, Soc. Nat. His. Nov. 92. 
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are therefore, properly speaking, marly clays. The clay is under- 
lain by a bed of gravel, sand, hardpan, bowlder, till or bed rock. 
From Albany to Catskill the underlying material is a dark gray 
or black sand with pebbles of shale and quartz. The sand grains 
are chiefly ground up shale, the rest being siliceous and calca- 
reous with a few grains of feldspar and garnet. This sand can 
often be used for tempering but at Catskill contains too much 
lime for this purpose. 

I have not observed this underlying sand and gravel to reach a 
greater height than 90 to 100 feet. 

From Catskill northward the clay is in most cases covered by 
but a foot or two of loam. South of Catskill the character of the 
overlying material varies. At Catskill a terrace extends back two 
miles and probably more; it is deeply incised by Catskill and 
Kaaterskill Creeks and smaller streams; rocky islands project 
above its surface at various points. Along the West Shore track, 
about 150 feet south of the station, the side of the cutting consists 
of thin alternating layers of clay and sand 27 feet thick. Above 
this in places is nine feet of fine stratified yellowish sand. The 
clay extends along the track for about one fourth mile until it meets 
an outcrop of Hudson River sandstone. On the south side of the 
Catskill Mt. R. R. 100 feet from the bridge is an exposure of sand 
and gravel, the pebbles being very coarse. It is presumably drift 
material, but the exposure is an isolated one and does not show 
its relation to other deposits of the vicinity. At Smith’s Dock, 
on the land of T. Brousseau near the river, the upper portion of 
the terrace escarpment consists of fine stratified sand, which has 
been excavated to a depth of 12 feet without finding clay, while 
farther back from the river the clay extends to within two feet of 
the terrace level. 

The Hudson River shale rises steeply along the water’s edge 
from here down to Malden, and crops out at numerous points in 
the terrace escarpment. The clay along here is probably not of 
great depth. Clay is found in the railroad cutting to the north 
of Malden station, about seven feet above the track level, and 
clay is exposed in numerous cuttings of the West Shore Railroad, 
from Malden to Mt. Marion. 

From Glasco to Rondout the terrace, which is perhaps one 
eighth mile broad at Glasco, narrows as it nears Rondout, and 
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has an average height of 150 feet. The clays, so far as could be 
ascertained, lie on the upturned edges of the Utica shale. 

At the rear of A. 8. Staples’ yard hardpan underlies the clay. 
The overlying material at this locality consists of sand and gravel 
in many instances stratified and sometimes cross-bedded. The 
sand in some spots is 10 to 15 feet thick and fine enough to 
be blown by the wind. 

At Port Ewen the clay is mostly blue, resting on a mass of 
hardpan, and in a few places on the glaciated rock surface. — 
According to Mr. Kline, of Port Ewen, the clay around the village 
is nowhere over 18 feet in actual thickness and is underlaid 
by hardpan. A point worthy of notice is the difference in level 
of 50 feet between the terrace at Port Ewen and at Glasco. 

It has been suggested by Dr. F. J. H. Merrill that this may be. 
due to the fact that when sediment is deposited in the basin its 
edge would be higher than the center. The Quaternary forma- 
tion broadens on toward the west, and Port Ewen would bea 
point on the basin’s edge while Glasco is near the center. 

In this connection the following well records are of interest: 
A boring made on the property of Isaac Tamney, at Eddyville, 
showed 


Sandy loam... 2). So: 203 h! See eee 10 feet 
Quicksand 3! (20. POP ere ee Se ee eee 4 
Blue: clay (3. 2200 eee ee ee 100 
Gravel’ 2. oe eee ee ee He abel 
90 “c 


In boring another well at the same locality the following strata 
were passed through : 


Yellow. clay. ++ .+ t0205)sresine Ain ears seen 10 feet 
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Still another at Rosendale, on the land of R. Lefever: 


BAM OE VOLIOW GCIOY, 62... ws eee ce ee os 20 feet 
RE es Sek 's ss hs Suge wine's os op og, 
ES PT Beha halon ay ene we ee cae wwe | a 
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At Lefever Falls: 


OES COR ESO Et ee Sia 40 feet 
AS LE es Rha. dae oo. S 
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At Rosendale Plains: . 
os Ba | a a Pec stots ts ant, se 10 feet 
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We now come to a narrow portion of the river from Staatsburg 
to New Hamburg, where the terrace if present is of small extent 
and presumably underlain by drift material. 

Where the river broadens out again at Roseton at the head of 
Newburg bay, there is a thick bed of clay. It is nearly all blue 
and underlies the remnant of a terrace 120 feet high, which has 
escaped entire destruction owing to its position in a reéntrant 
angle of the upper Cambrian limestone ridge along the river at 
this point. The overlying stratified sand and gravel is 10 to 15 
feet thick. At Jova’s upper yard the clay rests on the glaciated 
limestone, over whose surface are scattered several bowlders of 
the same rock. The clay at Rose’s yard is 180 feet thick, while 
that at Jova’s has a total thickness of 240 feet. A boring of 135 
feet made at Rose’s yard at river level is of interest in connec- 
tion with the depth of the preglacial channel of the Hudson. 
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About 800 feet south of Roseton station the material under the 
terrace is a yellowish loamy clay, thinly stratified. This may be 
a portion of the secondary cone of the delta of Wappinger’s creek 
at New Hamburg. North of this a cutting has been made in the 
terrace escarpment, the section exposed showing alternating 
layers of yellow and black sand. 

From Newburg to New Windsor the clay is overlain by the 
extensive delta deposits of Quassaic Creek and Moodna River. To 


Clay at New Windsor showing glaciated bowlder in it. 


the east of Mrs T. Christie’s yard the clay, which is mostly blue 
and thin layered, is overlain by fine gravel and sand obscurely 
cross stratified in places. Over this is three to four feet sandy 
soil. The upper layers of the clay are wrinkled in places, proba- 
bly owing to the oblique downward pressure of the overlying 
delta deposits. It seems likely that at this spot only a small 
portion of them remain, much having probably been eroded. At 
Lang’s yard, south of Christie’s, there is four to six feet of sand 
and gravel over the clay, of the same nature as that previously 
mentioned. Scattered all through the clay are cobbles of lime- 
stone. The upper strata are loamy and contorted, while under- 
neath in the yellow clay, which is very tough, the stratification 
is almost entirely obliterated. At the next bank, also belonging 
to Lang, there is six feet of overlying sand and gravel. Scattered 
through the clay are several bowlders of Calciferous sandrock, 
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sandstone, black crystalline limestone and gneiss. The overlying 
material is mostly unstratified and many of the pebbles are eight 
inches in diameter. At the bank of J. T. Moore the clay is very 
tough, and the stratification is obliterated in spots. Several 
ice-scratched bowlders of light blue limestone, sandstone and 
Calciferous sandrock were found in the clay. In Moore & Lahey’s 
bank the clay is tough and compressed, similar to the other yards. 
It likewise contains scratched bowlders, specially of a light blue 
crystalline limestone. Over the clay is two to four feet of coarse 
sand and gravel. 

On the west side of the New York, Ontario & Western 
R. R., where it branches off from the West Shore R. R., 
a cutting in the hillside shows a cross-bedded, yellowish sand 
and loamy clay with patches of gravel and cobblestones in it. 
Following along the track a few hundred feet we come to the 
clay bank of C. A. and A. P. Hedges. This shows an interest- 
ing section of blue clay overlaid by 50 to 60 feet of cross-bedded 
delta deposits of sand and gravel. The clay layers are oblit- 
erated in spots and in others much contorted. To the north 
of Hedges yard in the R. R. cutting the clay is overlaid by 
five to six feet of sand and coarse stones, unstratified. Follow- 
ing up the track on the left side just beyond the crossing of the 
road from Canterbury to New Windsor the embankment of sand 
and coarse gravel is cross-stratified, being a portion of the delta 
of Moodna River. The character of this embankment changes 
after about 400 feet to unstratified drift, containing bowlders. 
This underlies the delta material. The upper terrace at Corn- 
wall is underlain by bowlder drift. 

Its structure is well shown along the track at Cornwall. Clay 
was observed in a meadow opposite the Roman Catholic church ; 
it was exposed in digging drainage trenches. Near this locality, 
but a little nearer the river, were found several mastodon bones. 

At Jones’ Point there was formerly a small deposit of clay, 
but it has been entirely worked out. 

Haverstraw has three terraces, viz.: At 20, 60 and 100 feet. 
The clay so far as known is only found underlying the two lower 
ones ; the upper one being underlain by drift and delta deposits. 

There is a deposit of clay at Stony Point forming a portion of 
the 20-foot terrace. The upper layers of clay are in places 
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loamy and undulating. Over the clay is a mass of unstratified 
material from two to eight feet thick and the upper surface of 
the clay is uneven. The overlying unstratified material is a 
coarse sand full of cobblestones, of gneiss, schist and granite, all 
of them rounded but not scratched. On the hillside to the west 
of this deposit is a large, isolated bowlder of granite. The 
upper terrace at Stony Point is about 75 feet higher than the 
station level; a portion of this terrace remains about one eighth 
mile north of Stony Point station on the west side of the track. 
On the west side of the track where it crosses Cedar Pond brook 
the delta structure is observable in the embankment, the upper 
portion of which consists of coarse sand, pebbles and cobble- 
stones which are mostly of gneiss. The lower layers exposed 
at this point are quite argillaceous. A short distance below the 
West Haverstraw station and some 500 feet west of the track, 
an excavation had been made for tempering material. It exposes 
a fine yellowish cross-stratified sand overlain by several feet of 
coarse sand and cobblestones. 

In T. Malley’s clay bank along the shore on the north side of 
Grassy Point, the clay is not found above tide level and is over- 
laid by three to four feet of fine gravel. To the northeast of 
P. Brophy’s yard is the remnant of a terrace. It is composed of 
obscurely cross-stratified sand and gravel, overlaid by a few feet 
of loamy clay, very thinly stratified and the layers wavy. There 
is a bowlder of norite in this bank; there are also cobblestones 
of diorite, gneiss and red sandstone. About 600 feet to the west 
of the yard of D. Fowler Jr. and Washburn the clay is being exca- 
vated in the terrace escarpment which is here 45 to 50 feet high. 
It is mostly blue, thinly stratified and overlain by obscurely 
stratified gravel and sand. In this excavation was a small ice- 
scratched bowlder which had been found in the clay. At J. 
Brennan’s yard the clay is overlain by two to three feet of fine 
sand, and on this is a layer of indistinctly stratified fine gravel 
six to seven feet thick, with a covering of one foot of soil. The 
terrace at this point is about 50 feet high. Cobbles one to two 
feet in diameter of granite, gneiss and pegmatite were found in 
this bank. Further south at Peck’s yard, several bowlders of 
granite, limestone and sandstone were found in the clay. Those 
seen were in the lower portion of the bed but I was told that 
several had been found in the upper portion. 
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Along the river behind the yards of the Excelsior and Diamond 
Brick Co. most of the overlying material has been removed by 
stripping, but judging from what is left it must have been 10 to 
15 feet thick. South of Haverstraw the contact of the clay with 
the underlying drift can be observed, the clay thinning out as it 
approaches the hill. Some two miles south from Haverstraw, 
and half way between the stations of Ivy Leaf and Thiells on 
the New York & New Jersey R. R. in the valley of Ivory 
Creek, is a basin-shaped deposit of clay belonging to E. W. 
Christie. It is not over 15 feet thick as determined by boring, 
and has a slightly elliptical outline. The valley in which it lies 
is full of glacial material, and contains numerous kames, whose 
axes lie parallel to the direction of the valley. The clay is under- 
lain by drift material containing bowlders of quartzite, calcifer- 
ous sandrock, granite, sandstone, gneiss and schist. Over the clay 
is one to two feet of sand containing large ice-scratched stones of 
quartzite, gneiss and schist. This clay deposit was probably 
formed in a small lake. If it were a portion of the Hudson 
Ktiver estuary deposits, it would indicate a much greater sub- 
mergence than that of 100 feet, supposed for this region, 
for this locality is 250 feet above the level of the Hudson River. 
On either side of the track at Thiells are probably remnants of a 
terrace. 

The clay bank of the Anchor Brick Co. at Croton Land- 
ing, is elliptical in outline and lies on a bed of granite, gneiss, 
schist, and white crystalline limestone pebbles, cemented together 
_ by clay, covered with limonite. Large pebbles are scattered 
through the clay, the layers of which are undulating, conform- 
ing to the shape of the underlying surface. Over the clay is 
four or five feet of gravel and sand. South of this yard an exca- 
vation has been made under the terrace for obtaining gravel, 
exposing a section of Croton delta. Projecting up into it is a 
mass of bowlder-till. 

About the middle of Croton Point are the clay-pits of the 
Underhill Brick Co. Their clay is overlain by the sandy 
beds of Croton delta. The material composing it was evidently 
derived from the crystalline rocks of the surrounding country. 
It is often micaceous and of a yellow color. Scattered through 
this sand are great numbers of botryoidal sand concretions, some 
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of them forming masses six feet long and three to four feet — 
wide. They show the layers of deposition of the sand. 

The clay at Cruger’s, Montrose and Verplank lies in hollows: 
in the rock, being as much as 50 feet thick in some places.. 
At Cruger’s it is overlain by a few feet of loam; at Montrose by 
stratified sand, varying in depth from five to 20 feet, according to 
borings made. Along the Hudson River R. R. track below 
Montrose, at Morton’s yard, the clay is overlain by from eight to 
10 feet of fine gravel, and cross-stratified sand of a dark gray 
or black color. The materials composing it are, to a great 
extent, ground up crystalline rocks. The same material covers 
the clay at McConnell and O’Brien’s bank. At the clay beds of 
of the Hudson River Brick Co. at Verplank, the clay is 
covered by yellowish sand and fine dark-colored gravel; usually 
they are unstratified, but ia a few spots show cross-bedding. 

A short distance below Peekskill, at Bonner & Cole’s yard, is. | 
a remnant of a 20-foot terrace. There is here a deposit of clay 
not extending more than four feet above tide, and overlain by 
an unstratified layer five feet thick, of coarse sand and cobble- 
stones, mostly gneiss. 

From Storm King station to Dutchess Junction there is a 
stretch of terrace, which extends back to the foot of Breakneck 
and Fishkill Mts. The maximum height of it is 210 feet. 
Various firms are digging clay in the terrace escarpment the 
greater part of its length. A well of 65 feet sunk at Aldridge’s 
yard from tide level still showed clay, and adding to this 65 feet 
of clay above the river level, gives us a _ thickness of 
130 feet at this point. The character and _ thickness 
of the overlying material varies somewhat. To the rear 
of Timoney’s yard some 700 feet, the terrace has been excavated 
to a depth of 30 feet, exposing a mass of coarse sand, gravel and 
cobblestones, mostly granites, gneisses and schists. One portion 
of it is stratified, and at the base of the excavation at one point 
yellow clay has been found. At Timoney’s yard there is one 
or two feet of loam overlying the clay and a growth of brush 
covers the terrace. At Van Buren’s yard the upper layers of 
clay alternate with layers of sand; the upper six feet of the 
terrace at this point is gravel, the pebbles of it being mostly 
granite and gneisses. At Aldridge’s yard the clay is covered by 
six to eight feet of unstratified gravel and sand, while at another 
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spot on top of his bank are 12 to 15 feet of fine yellow sand; 
which shows no stratification. The upper layers of Barnacue 
and Dow’s clay are like those at Van Buren’s, but covered by 
four feet of sand and over this in places six to eight feet of 
coarse gravel. Nothing is known of the underlying material of 
these yards. 

The whole of Denning’s Point is covered with a fine stratified 
yellowish sand. The clay, which lies at the base of the point, 
has a thin covering of loam, and the upper layers are somewhat 
wrinkled. 

There is another stretch of terrace, similar to that below 
Dutchess Junction and of the same height, extending from one 
half mile above Fishkill to Low Point. At most places the clay 
is covered by a few feet of loamy soil. Several bowlders have 
been found in the clay at Brockway’s yard. Several feet of loam 
overlie the clay at Lahey’s, Brockway’s and Dinan and Butler’s 
yards. At J. V. Meade’s yard a short distance below Low Point, 
the clay is covered by about three feet of sand, faintly stratified, 
and above this six to eight feet of unstratified material; coarse 
sand, pebbles and cobblestones, some of them 18 inches in 
diameter. Most of them are Archean rocks, but there are also 
fragments of shale, limestone, sandstone and a few of them con- 
tained Palzeozoie fossils. 

About 1,000 feet south of Meade’s yard is a gravel bank eight 
to 15 feet thick of material similar to that overlying the clay in 
Meade’s bank. At the base of this embankment in a few spots 
yellowish clay overlaid by stratified sand has been struck. 

The following sections are those of wells bored at Rhinebeck. 

On the land of Robert Duckley: 
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On J. O’Brien’s property: 


Clay 2.6 02s (oD Oe Be 20 feet 
Quicksand |: ()0. 05. SD. Ae Pe ee 855% 
Hardpan om, 0a. 279001 UE ee Bos 
Gravel 5.005 0 a 
Total thiekness... 3. eich ees ee 47 «6 


The clay deposits of Hudson, Stockport and Stuyvesant are 
like those at Coeymans Landing, being overlaid in most places 
by a few feet of loam and underlain by dark sand and gravel. 
At Stockport two ice-scratched bowlders were found in the clay ; 
one of them three feet in diameter, the other three times as 
large. To the north of Brousseau’s yard at Stuyvesant the 
surface material is stratified sand, 15 feet of it being exposed 
thus far. 

The delta deposits of the streams tributary to the Hudson River 
are extremely interesting. They give us an idea of the size of 
the rivers flowing into the Hudson Valley when it formed an 
estuary, and also indicate the amount of depression which took 
place at those localities. All three portions of a delta may be 
observed in the ancient deltas on the Hudson; they are the thin 
layers of loamy clay which form the secondary alluvial cone of 
the delta, the cross-stratified sand and gravel and the overlying 
unassorted material. This latter was observed at Haverstraw, 
New Windsor, Low Point and Dutchess Junction. 

The following streams between New York and Poughkeepsie 
have formed delta deposits; (as noted by Dr. Merrill.*) Wap- 
pinger Creek, New Hamburg; Fishkill Creek ; Indian Creek, Cold 
Spring; Peekskill; Croton River; Pocantico River, Tarrytown; 
Sawmill River, Yonkers; Tibbitt’s Brook, Van Cortland; Minis- 
ceongo Creek, Haverstraw; Cedar Pond Brook, Haverstraw ; 
Moodna River, Cornwall; and Quassaic Creek, Newburg. At the 
present day but traces of these deposits remain, and the streams 
which formed them have cut down through them below tide- 
level. Dr. Merrill thinks it highly probable that these deltas 
once filled a large portion of the valley in the Highlands. At 
Roseton, as already mentioned, there is a deposit which may have 
come from the delta of Wappinger Creek. Also at Jones’ Point 
opposite Peekskill there is a terrace composed of transported 


*Amer. Jour. Sci. iii, XLI, June 1891. 
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material, which Dr. Merrill for a while regarded as a portion of 
Peek’s Kill delta; the size of the pebbles composing it however 
caused him to give up this view. There is however in the upper 
portion of the terrace, a layer of unassorted material which is 
slightly separated from the rest; also at the south end of the 
terrace, a portion of thinly and obscurely stratified loamy clay, 
which may have formed a portion of the secondary cone of this 
delta. At Croton, Haverstraw and Cornwall, also at New Wind- 
sor, the clay is overlain by delta material, and where this occurs, 
specially at Croton, the upper limit of the clay is comparatively 
low, it having probably been eroded to a certain extent by the 
river entering the estuary at that point, and again it is not likely 
that very much clay would be deposited around the mouth of the 
river on account of the current. This may have been the case 
below Peekskill. 

In general the upper limit of the clay increases northward as 
does the terrace level. To illustrate this point we have the fol- 
lowing altitudes : 


East side. 
I ye LL Nea in e's «hk eco a 8a oe 100 
ET arate sears Picco 120 
eet vate view ie « 205 
West side. 
oN i EO ee ne 100 
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ULES: MORO ie ee ea ean P aca uarins Wie Gass a os 200 
ck ei. lh ec Mayes! atalerads, Lavmeialaileiad +s 205 
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Er falters din! do Gis! s,¥'e bi hig bimrers, Sis «2, 360 


These measurements apply, of course, to the upper terrace, 
which can be traced along many portions of the river.* 

An examination of the above figures and the distances between 
the points mentioned indicate an interesting fact. Between New 
York and Peekskill, a distance of 45 miles, the terrace rises 40 
feet, or eight ninths of a foot per mile. From Peekskill to West 
Point the rise is eight feet per mile. From West Point to New- 
burg the terraces ascend two and one half feet, and from New- 
burg to Albany about five twelfths of a foot permile. From the 
above it would seem that the uplift from New York to Albany 


er AR eR ee 
*For detailed statement of terrace altitudes, see H. Ries, Trans. N. Y. Acad. Sci., Nov., 1891. 
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did not increase uniformly, but was slightly greater along the axis 
of the Highlands. To determine this point definitely requires a 
large number of accurate terrace measurements. The following 
are the number of terraces noticed at the different localities: 


Atheéns 2. 20509 2 LSD ee ee ee 2 
Port Ewen. 30/5802. POISE ee Ae eee 2 
Cornwall oo er, SE eae eee 2 
Haverstraw - 2.0.5 22 Sea 2 
Stony’ Point iss... Yiu AEP) ee ee 3 
Peekskallt's)'3y 4; 2214 SG A, Se eee . ane 
Fishkall 095.2%. (Uo. 92 2. 9 OPO Boe. ee 2 
Storm Ming 6.) ej. Yee Se Oe ee 2 
Schoddeki. ote ASU ee, See ee 2 


The shore-line of the upper terrace is generally some distance 
back from the river. In fact, as we go up the river, especially 
above Port Ewen, the shore-line recedes. At Port Ewen the 
terrace is 207 feet, but it is fully 225 feet at the base of Hussey 
Mt, which was an island in the estuary. The terrace extends up 
the Walkill valley several miles.* It seems not improbable 
that a shore line of this Quaternary deposit will be found along 
the base of the Catskill Mts, or not far from there. At Coey- 
mans Landing the terrace is 140 feet, and it rises to 177 feet at the 
W.S. R. R. station, about a mile from the river, then a hill hides 
the further continuation of it from view. 

From Catskill up to Albany the terrace at most points is very 
wide. At Coxsackie it extends behind the hill to the south of 
the town. and comes down along Murder Creek to Athens. From 
Albany an alluvial plain, belonging to this formation, spreads 
westward, reaching a height of 360 feet near Schenectady. The 
surface of these terraces is usually a loamy soil of much agricul- 
tural value. 

Following up Croton River as far as Croton Lake, remnants of 
terraces are seen at various points, their height above the river bed 
decreasing as we recede from the Hudson. The majority of these 
detached pieces seem to belong to a terrace formed at the same 
time as the 100-foot one at Croton Landing. There are at a few 
places traces of a second and lower terrace, and besides this a_ 
third one, being formed by the river during its floods at the 
present day. 

* Mather, Geol. Ist Dist. N. Y , p. 131. 
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From the facts as observed, quoted above, the following may be 
deduced. That during the retreat of the ice sheet from the 
Hudson valley the glacial streams deposited as kames a great 
amount of ground up material, principally shale; the material 
found underlying the clays along the upper portions of the 
valley. 

That subsequent to the retreat of the glacier there was a 
depression of the land, which, according to Dr. Merrill,* 
amounted to 80 feet at New York city and near Schenectady to 
about 360 feet. 

During this period a great amount of plastic clay was depos- 


ited produced by glacial attrition of the shales and limestones, 


the latter no doubt giving to it the marly character and influenc. 
ing its color. 

The upper portion of the clay is more siliceous and overlying 
it is an extensive deposit of sand, indicating a change in the 
nature of the material washed into the estuary. During the 
period of submergence much of the siliceous matter washed into 
the estuary was deposited at the mouths of the tributary streams 
to form deltas. 


Terrace and na pit, potcieia J unction. 
It has been suggested by Dr. Merrill+ that the change in the 
estuary deposits from clay to sand might be due to the exposure 


* Amer. Jour. Sci., June, 1891. 
+ Amer. Jour. 8ci., June, 1891. 
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by elevation of an area of land around the basin, which would — 


afford more siliceous matter. 

An elevation would be accompanied by an acceleration of the 
streams, and much of the siliceous matter transported by them 
would be carried farther out into the estuary and spread over its 
bottom, while the finer clayey sediment would be carried out to 
sea. A readvance of the ice, it would seem, would likewise 
cause an acceleration of the streams, and with the results stated 
above. 

To account for the isolated bowlders in the clay it seems 
highly probable that icebergs or icefloes having stones and dirt 
imprisoned within their mass detached themselves from the 
retreating glacier, and, floating down the estuary to the sea, 
dropped their burdens. 

The unstratified material found with it and in some cases over- 


lying the stratified delta deposits is a matter of interest as con-— 


cerns its origin. Three things may be noticed regarding it. 

1. The material is sand, pebbles and cobblestones lying mixed 
together without any separation of the coarse from the fine.* 

2 The pebbles and stone are rounded and do not show any 
scratches. 

3 The materials are mostly of the same character as the rocks 
of the vicinity. 

Now as the land rose from its submergence the velocity and 
with it the transporting power of the streams would increase, 
washing down quantities of large stones and gravel. Dr. Merrill 


considers that a rapid flow of water took place down through 


the Hudson Valley in the late Quaternary. This water 
must have come down through the valleys of the tributary 
streams, having a much greater velocity in their valleys than it 
would have after it turned into the Hudson Valley, and the 
checking of its velocity as it reached the Hudson would cause 
the deposition of the greater part of its load. A large stream 


rushing down the valley of the Fishkill would drop its burden | 


specially below it, where we find them heaviest as the flow of the 
water was toward the south. Again, Peek’s Kill would behave 
in a similar manner. 

A curious and interesting phenomenon is the crumpling of the 
clay at many localities. This disturbance often extends through 


* The only locality where stratification was observable was at Timoney’s yard near Dutchess 
Junction 
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out the section, and has been caused by slips or pressure from 


above, as when the clay is covered by a thick delta deposit. 


Prof. R. P. Whitfield has told the writer of instances where the 


clay layers had been disturbed to a depth of several feet from 
the surface by the weight of bowlders and large trees. 

In many instances there occurs a crumpled strip of clay 
between layers which are entirely undisturbed ; this has been 
actually observed by the writer to have been caused by slipping 


of the clay. 


Olay concretions.— These are of common occurrence, especially 
in the yellow clay. They are of varying form and size. Many 
of them have a cylindrical hole in the center, which is lined with 
carbonaceous material. The flat concretions are found parallel 
to the layers of the clay, and in many instances at a depth from 
the surface to which the roots penetrate. 

Those found at a greater depth did not have the central 
cylindrical cavity. They are very abundant in the yellow clay 
at Haverstraw. Roots penetrating the clay at this locality were 
surrounded by lumps of clay in the form of concentric rings. 
These might seem to indicate the method of formation described 
by Prof. J. D. Dana (Manual of Geol., p. 628). Again in the 
yellow clay near the surface at Coxsackie were found some forms 
which were similar in appearance to what Dr J. I. Northrup has 
described as rhizomorphs.* They may be due to the roots which 
penetrate the clay, absorbing water from it and rejecting the 
contained lime, which deposits itself around the root forming the 
hard rhizomorph. Their interior structure was crystalline. 

Another form of concretion is found in the delta sands at 
Croton Point. It consists of botryoidal masses of sand, cemented 
by oxide of iron. Some of them show the layers of deposition of 
the sand. The concretions are usually small, but one mass was 
noticed fully six feet long and four feet wide. 

Concerning the origin of these concretions various opinions are 
expressed by different geologists. 

Organic remains are extremely rare in these clays. The writer 
has discovered sponge spicules, probably referable to Hyalonema 
or an allied genus, and which are figured. The following 


* Trans. N. Y. Acad. Sci., Oct. 13, :890. 
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diatoms were also found: Navicula Gruendleri, A.8S.; Navicula | 
permagna, Edw. (fragments); Jelosira granulata (Ehr.) Ralfs ; 
Niteshia granulata, Grun. All fresh water species. At Croton 
Landing a number of impressions were found in the blue clay 
and these on being submitted to Prof. Hall were pronounced to 
be worm tracks. Mather in his report* mentions the finding of 
leaves in the clay beds back of the medical college at Albany, 
and states that they resemble those of an aquatic plant. 


The Clays of the Champlain Valley+ 


The clays of the Champlain valley are estuary formations and 
of the same age as the Hudson River clays. They underlie ter- 
races along the lake which have been elevated toa height of 393 
feet above sea level. These terraces may be traced almost 
continuously from Whitehall, at the head of Lake Champlain, to 
the northern end of the lake and beyond it, but on account of the 
extensive erosion which has taken place they are usually narrow, 
and it is only at sheltered points like Port Kent and Beauport 
that they become specially prominent. The section involved is 
yellowish brown sand, yellowish brown clay and stiff blue clay, 
the latter being rather calcareous. The upper clay is somewhat 
siliceous, and its coloring is due to the weathering of the lower 
layer. This formation has a thickness of about 15 feet, but 
sometimes, as at Burlington, it reaches a thickness of 100 feet. 
Isolated bowlders are occasionally found in the clays, and are 
considered by Emmons to have been dropped there by icebergs. 
The clays are usually horizontally stratified, and contortions of. 
the layers are extremely rare. Numerous fossils have been found 
in the overlying sands, among them being Sawzcava rugosa and 
Tellina groenlandica, which are very common; TZritonium 
anglicum, Tritonium fornicatum, Mytilus edulis, Pecten rsland- 
cus, Mya truncata, M. arenaria, Nucula portlandica; the skeleton 
of a whale has also been found in these deposits.** 

Openings have been made in them for the purpose of obtaining 
brick clays at Plattsburg and a few other localities, but owing to 
the lateness of the season when I visited them information was 
hard to obtain. 

* Geol. 1st, Dist. N. Y., p. 123. z 
+Compiled largely from Emmons Report, Geol. N. Y. 2nd Dist. 


** The writer has found one spacies of diatom belonging to the genus Diutoma in theclay from 
Plattsburg. 
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Long Island Clays 

Long Island is made up of a series of sands, gravels and 
clays, which form two parallel ranges of hills in the northern 
half of the island, while the southern half isa flat plain. The 
most southern of the ranges represents the limit of the drift.* 

The clay beds are exposed along the north shore of the island 
and at several points along the main line of the Long Island 
railroad. In describing them I have gone east along the north 
shore and come back through the center of the island. 

In a paper on the geology of Long Island, (previously cited) 
Dr. F. J. H. Merrill describes in detail the formations exposed on 
the island, and mentions the insufficiency of data necessary to 
afford definite conclusions concerning the sequence of geological 
events. Examinations of the various clay outcrops on the 
island made since show that eight years has made considerable 
changes; permitting the collection of additional data and 
obliterating many localities described by him. With the excep- 
tion of four similar deposits on the north shore, all the clay beds 
as exposed at the brick yards are rather unique in appearance. 

The most western clay outcrop on Long Island, of which the 
writer has any knowledge, is on Elm Point near Great Neck.t 
There is here a bed of stoneware clay over 30 feet thick and 
overlain by 15 to 20 feet of yellow gravel and drift. The clay is 
dark gray and contains streaks of lignite in a good state of 
preservation. In appearance the clay resembles the Cretaceous 
ones of New Jersey and will doubtless prove to be of the same 
age. The overlying yellow gravel contains sandstone concretions 
and also sandstone fragments containing Cretaceous leaves.** 

There is an outcrop of clay at Glen Cove on the east shore of 
Hempstead Harbor and at the mouth of Mosquito Inlet. This 
has long been considered of Cretaceous age from the plant 
remains found+ in sandstone fragments embedded inthe clay. The 
layers of the latter are blue, red, black and yellow, and dip northeast 
10°-15°. Near this locality and on the south shore of Mosquito 
Inlet is an outcrop of pink clay, belonging to Carpenter Bros. 
and used for fire-brick and stoneware. Dipping under it to the 


* For a detailed account of the topography of Long Island see Mather, Geology of New York 
(ist Dist.) 1843; W. Upham, A. J. 8. 111,18; F. J. H. Merrill, Geology of Long Island, Ann. 
N Y Acad. Sci, 1884. 

+H. Ries. Notes on the clays of New York State.—Trans. N. Y. Acad. Sci., XII. 

**C L Pollard, Note on Cretaceous leaves from Elm Pt., L. I.—Trans. N. Y. Acad. Sci., XIII. 

tA. Hollick, Trans. N. Y. Acad. Sci., XII. 
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north at an angle of 30° is a bed of alternating layers of quartz 
pebbles and clay. The pebbles crush easily to a white powder. 
Associated with this clay isa bed of kaolin, but the exact rela- 
tions of the two deposits are not known. Kaolin also crops out 
from under the gravels on the west shore of Hempstead Harbor. 
Carpenter’s clay resembles that of Cretaceous age found on Staten 
Island, but its age has yet to be proven. The sandstone frag- 
ments found in the clay across the inlet are found along the shore 
of it to Carpenter’s clay, but none are found in it. Dr. Merrill 
has found plant remains in this clay, but they were not suffi- 
ciently well preserved for identification. (See paper previously 
cited.) A microscopic examination of the clay revealed the pres- 
ence of the following diatoms; all freshwater forms. 

Melosira granulata (Ehyr.), Ralfs. 

Stephanodiscus Niagare (Ehr.), 

Diatoma hyemale (2) K. B. 

On Center Island in Oyster Bay we find the most western of 
a series of clay beds which bear a gréat similarity to each other. 
The others are on West Neck, at Fresh Pond and on Fisher’s 
Island. The clay on Center Island consists of two kinds, a lower 
bluish clay and an upper brown sandy clay. Overlying this latter 
is a stratified sand. The layers of clay undulate in several direc- 
tions. Dr. Merrill mentions the occurrence, one mile north of 
this clay pit, of a bed of white fire clay at a depth of 25 feet 
under the drift and sand. The only organism thus far met in 
this clay is one species of diatom, viz.: Stephanodiscus Niagare; 
and a curious spiny hair. 

At Jones’ brick yard on the east shore of Cold Spring Harbor 
is a thick deposit of clay. The lower portion is tough and con- 
tains little sand. The upper portion is much more sandy and of 
a brown color. The clay bank is over 100 feet in height and the 
layers have crumpled on a large scale by the pressure of the 
advancing ice sheet. A layer of diatomaceous clay occurs in th 
upper portion of the clay bank, and its position is shown in the 
following section given by Merrill: (1. c.) 


“Till” and shratiied Gari lo) cca eee 10 feet. 
Quartz: gravel) i/iic4tl es ict abenine We eee 45 « 
Red and blue “loam” or sandy clay .......... 20 “ 


Diatomaceous ‘earth (234552822 Suite 
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Yellow and red stratified sand .............. 20 feet. 

IE 0g oe 0 wh oho are br bw ila'n hn pm 20 * 

MEMS CMO so eas ete are en ee eee 251." 
EN. kak tsi heary es aealarn aoe ne es 143 


“The bed of diatomaceous earth is of undetermined extent, 
and appears to be replaced a little to the east by a blue clay, 
which, however, contains some diatoms. It is undoubtedly equiv- 
alent to the bed of ochre which overlies the sand throughout the 
remainder of the section.” 

The following diatoms, all fresh-water species, occur in it : 

MNelosira granulata (Ehr.) Ralfs. 

Stephanodiscus Niagare (Ehr.) 

Epithemia turgida (Ehr.) Kutz. 

Encyonema ventricosum, Kutz. 

Cymbella delicatula, Kutz. 

Cymbella cuspidata, Kutz. 

Navicula viridis, Kutz. 

7 coconeiformis, Greg. 
major, Kutz. 

7: varians, Greg. 

% lata, Breb. 

Eunotia monodon, Ebr. 

Gomphonema capitatum, Ehr. 

Stauroneis Phanecenteron, Ebr. 

Fragilaria construans, Grun. 

Synedra affinis, K. B. 

Campyloneis Grevillet var. Regalis. 

Triceratium trifoliatium. 

The Melosira and Stephanodiscus are present in countless num- 
bers. Only two specimens were found of the Zrzceratvwm, and 
Dr. D. B. Ward, of Poughkeepsie, who has also given me much 
aid in the identification of my material, informs me that this 
species is very common in the diatomaceous earth from Welling- 
ton, New Zealand, but he has never heard of its occurrence 
before in America.* Sponge spicules are not uncommon in 
Lloyd’s Neck diatomaceous earth, and several forms are figured. 
Samples of the red and prown clay from the section given 
above were examined, but no organic remains were found in them. 


6. 


* Since this report was sent to press the writer has been informed of the discovery by Mr. 
Lewis Woolman of this same species in certain New Jersey deposits. 


{Magnified 500 diameters, except Fig. 1, which is enlarged 250 


diameters. ) 


Figs. 1-13. Sponge spicules. Croton Point. 

Fie. 14. Melosira granulata (Ebr.) Ralfs. Croton Point. 
Fie. 15. Navicula Gruendeleri, A. 8. Croton Point. 
Fic. 16. Diatoma sp? Plattsburg. 

Fie. 17. Diatom fragment from Croton Point. 

Fie. 18. Navicula permagna, Edw. Croton Point. 

Fics. 19, 20. Sponge spicules. Kreischerville, 8S. I. 

Fies. 21, 22, 23, 24. From clay at Verplank. 

Fie. 25. Nitszchia granulata, Grun. Croton Point. 

Fig. 26. From clay at Croton Point. 


26 


Fras. 1, 2. 
Fic. 
Fies, 4, 5. 

Fis. 6, 7, 8. 
Fic. 
Fie. 
Fie. 
Fig. 
Fic. 
Fia. 
Fe. 
Fig. 
Fa. 
Fie. 
Fie. 
‘ia. 
Fie. 
Fic. 
Fic. 
Fie. 
Fie. 
Fies. 26, 27. 


Fig. 28. 


Fig. 29. 
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9. 


10. 
11. 
12. 
13. 
14, 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24, 
25. 


(Magnified 500 diameters.) 


Jointed hair. Wyandance, L. I. 

Ridged tube from stoneware clay. Glen Cove, L. I. 

Spicules from cretaceous clay at Glen Cove, L. I. 

Spicules from Lloyd’s Neck, L. I. 

Spicule fragment? Farmingdale, L. I. 

Diatoma hyemale. Glen Cove, L. I. 

Navicula viridis, Kutz. Lloyd’s Neck, L. I. 

Cymbella cuspidata, Kutz. Lloyd’s Neck, L. I. 

Campyloneis Greville, var. Regalis. Lloyd’s Neck, L. I 

Cocconema parvum, W. Smith. Northport, L. I. 

Triceratium trifoliatum. Lloyd’s Neck, L. I. 

Hunotia monodon, Ehr. Lloyd’s Neck, L. I. 

Navicula lata, Breb. Lloyd’s Neck, L. I. 

Encyonema ventricosum, Kutz. Lloyd’s Neck, L. I. 

Synedra affinis, K. B. Lloyd’s Neck, L. I. 

Fragilaria construans, Grun. Lloyd’s Neck, L. I. 

Gomphonema capitatum, Ehr. Lloyd’s Neck, L. L. 

E’pithema turgida (EKhr.) Kutz. Lloyd’s Neck, LI. 7) 

Navicula cocconeiformis, Greg. Lloyd’s Neck, L. I. 

Stauroneis Phoenecenteron, Khr. Lloyd’s Neck, L. I. 

From clay at Northport, L. I. 

Melosira granulata (Ehr.) Ralfs. Lloyd’s Neck and Glen 
Cove, L. I. 

Stephanodiscus Niagare, Ehr. Lloyd’s Neck and Glen 
Cove, L. I. 

From clay at Oyster Bay. 
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Concretions are abundant in the clay on Center Island and 
West Neck. Those found at the latter locality are disc-shaped, 
while those found on Center Island are more or less botryoidal. 

Silicified yellow gravel fossils have been found by the writer 
in the sands on West Neck,* and more were subsequently found 
in other localities by Mr. Hollick.t 

On Little Neck, in Northport Bay, is an extensive deposit of 
stoneware clay and fire sand, which has been worked for a 
number of years. The clay is stratified, the layers being 
separated by laminz of sand. In color the material varies from 
black to brown and yellow, and it becomes sandy in its upper 
portion. There is a dip of 15° S. E. due to a slipping of the clay 
bank. Overlying the clay is cross-bedded fine sand and gravel, 
the latter containing much coarse material near the surface. 
Very little till covers the whole. Much fine, white fire sand 
occurs in portions of the bank. A careful examination of the 
section showed a brownish-black seam of the clay, two feet 
thick, containing numerous fragments of plant remains, of which 
a number were sufficiently well preserved to determine the 
Cretaceous age of the clay beyond doubt. The species were 
identified for me by Mr. Hollick as follows: 

Protaeoides daphnogenoides, Heer. 

Paliurus integrifolia, Hollick. 

Laurus angusta, Heer. 

Myrsine sp. 

Williamsonia sp. 

Celastrophyllum sp. 

Paliurus sp. 

The latter resembles Paliurus Columbi (Heer); a Tertiary 
species (Fl. Foss, Arct. I, 122, pl. XVII, Fig. 2d,) but is much 
smaller and very probably a new species. The above species are 
the same as those found in the middle cretaceous clays of Staten 
Island, N. Y., and Perth Amboy, N. J. 

Three species of diatoms, all fresh water forms, were also 
discovered in this clay. 

Melosira granulata, (Ehr.) Ralfs. 

Diatoma hyemale, K. B. 

Cocconema parvum, W. Smith. 


*Trans N. Y. Acad. Scel., XII. 
+ Trans. N. Y. Acad. Sci. Vol. XIII. 
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The occurrence of these diatoms is a matter of great interest. 

While diatoms are abundant in the Tertiary, their only known 
occurrence in the Cretaceous, is the chalk* which is upper 
Cretaceous. This being the case, their occurrence at Northport 
extends the known geological range of diatoms. 

At Fresh Pond the clay crops out along the shore for distance 
of half amile. Itis brownish and red in color, the red being more 
sandy. Sand and gravel overlies it, and at Sammis’ yard the sand, 
which is stained by limonite, shows a fine anticlinal fold. 

One of the most interesting clay banks is that on Fisher’s 
Island. The clay is of a reddish color similar to that on West 
Neck and Center Island, and in its original condition was hori- 
zontally stratified and overlain by 20 to 20 feet of laminated sand. 
But the whole deposit has been disturbed by the ice sheet passing 
over it, and the layers have been much crumpled to a depth of 
about 30 feet, while below this they are undisturbed. The till 
overlying it is in places 30 feet thick and contains large bowlders. 

Dr. Merrill mentions the presence on Gardiner’s Island,t+ of 
extensive beds of brick clay together with their associated sand 
beds, (they are not being worked,) and notes the occurrence of a 
fossiliferous stratum. 

Clay is also said to outcrop near Sag Harbor and around the 
shore of Hog Neck in Peconic Bay. 

Between Southold and Greenport are several deposits of a red 
glacial clay which is being used for brick. The clay contains 
angular stone fragments and runs from 50 to 60 feet in thickness. 
About one and a half miles east of Southold is a bed of mottled 
blue pottery clay which has been uséd for a number of years in 
making flower pots. The depth of this deposit is not known. 

At West Deer Park is a clay bank of unique appearance. In 
July 1892 the section showed 

PRPORN EUPRUWOE. St os cay Cy nn os we 6 feet 
Containing Pee moreno Clay ee. 6 
concretions NI a steal cer snd teal ates in =. «x 1 
Blaek clay with pyrite.............. ; Mie 
ORME SAMY OLE ed 6 4 hay adh id tosu ee + 
POERT MOE ON hs ccs Cntukn 5 5 ye ges + 3 


(yee ao, ee a. £8 


*Nicholson, Manual of Palaeontology, II. + Previously cited. 
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Lenticular masses of gray sand are sometimes found in the 
black clay. The black clay also contains furstules of Melosira 
granulata, (Ehr.) Ralfs, and numbers of a jointed yellowish brown 
hair, resembling those of a crustacean. The black clay burns to 
a white brick. About four miles west of this locality near Farm- 
ingdale the section in Myers’ clay pit is 


Sand and’ gravel oT: ces eee as 6 feet 
Red sandy clays... . fa. cae ee oee eee he 
Yellow and red sand, wavy lamination.... 2 “ 
Reddish ‘yellow, Clay ve. ee eee Bo 
Reddish, Dlue/chiy 70 ee ae yA Sins 
Micaceous sand, cross-bedded............ err: 
Total thickness .c hives) eee 40“ 


About one-quarter mile south of Myers’ brick yard is that of 


Stewart. The section at this locality (now obliterated ) as given 
by Dr. Merrill is * 


Surface stratum yellow micaceousclay................ 35 feet 
Reddish 4nd sandy clay. (2.0 129) Ae eee Sass 
Blue black sandy clay with nodules of white pyrites.... 25 “ 
White sand .6o0. 2297 5. So ee pe cane 
Total. thick mess; 30 dm waepy, etait Spice ee eee 65°F 


A local deposit of grayish blue sandy clay occurs at E. Willis- 
ton. It varies in depth from six to 20 feet and is underlain by 
sand. On my last visit to this locality I found a number of stems 
and leaf fragments in the clay but none of them sufficiently well 
preserved for identification. 

There is still some doubt as to the exact conditions under 
which the beds of clay and gravel which form the greater por- 
tion of Long Island were deposited, bat it is probable that the 
clays represent shallow water marine deposits of Cretaceous and 
Tertiary age. The overlying sands and gravels have in most 
instances a cross-bedded structure, with a south dip, and were 
probably deposited by swift currents as stated by Dr. Merrill. 

The age of the clays is still largely a matter of speculation, 
and will probably remain so in many cases unless paleontologic 
evidence is forthcoming. Those on Gardiner’s Island are quite 


* Geology of L.I, Ann. N. Y. Acad. of Sci., Nov. 1884. 
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ent, as shown by the contained fossils, and the clay on Little 
eck near Northport is Cretaceous as previously noted. The 


proof of the age of the Glen Cove clay is not absolute. 


Cretaceous leaves in fragments of ferruginous sandstone have 
been found along the north shore of Long Island from Great 
Neck to Montauk Point,* but they are usually much worn and 
scratched and have evidently been transported from some dis- 
tant source. The clays at Center Island, West Neck, Fresh 
Pond and Fisher Island are very similar in appearance and com- 


position, are very probably of the same age, possibly Tertiary,t 
but we lack palzeontologic or stratigraphic evidence. At West 


Neck the clay underlies the yellow gravel and the latter is 
covered by the drift, so that is pre-pleistocene. 
The theory has been put forth that the Gein coots, formation 


on Long Island would be found north of a line joining the southern 


border of the Cretaceous formation of New Jersey and Martha’s 


_Vineyard,{ and that outcrops south of this might be Tertiary; 


in view, however, of determining the clay at Little Neck near 


_ Northport to be Cretaceous, we must abandon this theory. 


N. s. 
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Folded clays, West Neck, L. I. 


An interesting phenomenon is the tilting and crumpling of the 


i strata on the north shore of Long Island. This disturbance is 


i 
4 


especially well shown on West Neck and was considered by 
Dr. Merrill to be due to the pressure of the advancing ice 
sheet,§ which excavated the deep narrow bays and pushed the 


* A. Hollick, Notes on Geology of North Shore of Long Island, Trans. N. Y. Acad. Sci., Xi. 
_ + This idea is also expressed by Dr. Merrill. 

s A. Hollick, Notes on Geology of North Shore of Long Island, Trans, N. Y. Acad Sci. X{IL 
§ Geology of Long Island, Ann. N. Y. Acad. Sci. 1884. 
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excavated material into high hills at their head. Dr. Merrill’s 
views have been recently corroborated in a paper on “The 
deformation of portions of the Atlantic coast plain,” by A. 
Hollick,* who, in disputing the possible orogenic origin of these 


Sand and Gravel West Shore of Hempstead Harbor. 


Stratified Sands and Gravels at Port Washington. 


folds, calls attention to the fact that they are found only along 
the line of the moraine, and that the beds are disturbed only to 
a certain depth. The disturbance is well shown at Glen Cove, 


* Trans. N. Y. Acad. Sci., XIV. 
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West Neck, Fresh Pond and on Fisher’s and Gardiner’s islands. 
It is important, however, not to confound tilting of the layers, 
due to slipping, as is the case on Little Neck near Northport, 
with that produced by the ice-thrust. } 

Both Dana and Merrill consider Long Island Sound to be 
of preglacial origin; the former calls attention to a channel in 
the southern part of the sound, which probably was that of a 
river draining Connecticut in preglacial times, and which emptied 
into Peconic bay. The latter points to the absence of till along 
the north shore of Long Island where the sound is wide, as ev1- 
dence of thé fact that most of the drift was dropped into the 
sound by the ice in its passage across it. 

On the other hand Hollick* considers that Long Island Sound 
was dry land until the glacial period, and that the continental 
glacier upon its arrival on the Connecticut shore plowed up-the 
material from the space now occupied by the sound and pushed it 
ahead to form the range of hills along the northern part of Long 
Island. It seems to the writer however that the facts do not 
support this theory. If we suppose the northern range of hills to 
be composed of material pushed up out of the area now occupied 
by the sound, it should everywhere show signs of disturbance. 
This it-does not do. The high hills of sand and gravel at Port 
Washington for example show no signs of disturbance. 

Mention should be made of a yellow gravel formation. This 
is found almost everywhere on Long Island, and sections in the 
railway cuttings frequently show a thickness of 30 or 40 feet. 


Staten Island clays 


The clays of Staten Island are chiefly Cretaceous, as proven by 
the fossils found in them. (A. Hollick, Trans. N. Y. Acad. Sci., 
vol. XI.) The chief outcrops are at Kreischerville, Green Ridge 
and Arrochar. Besides the clay there are several “kaolin” 
deposits. 

In many instances the clays and overlying yellow gravels have 
been much disturbed by the passage of the ice over them, and in 
Some cases the sections show overthrown anticlines, as on the 
fingerboard road at Clifton. 


* Notes on Geology of North Shore of Long Island, Trans. N. Y. Acad. Sci., XIII. 
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Mr W. Kreischer informed me that the clay at Kreischerville 
occurs in isolated masses or pockets in the yellow gravel and 
sands. If such is the case, and if these beds, as is usually sup- 
posed, are a continuation of the New Jersey ones, they must be 
explained as follows: Either the original beds have been torn 
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Overthrown anticline of Yellow Gravel, Fingerboard Road, Clifton, S. I. 


apart by the ice which bore down on them, or else they have been 
deeply eroded by the currents which deposited the overlying 
sands and gravels. 

The writer favors this latter view. 

A boring made on the site of Kreischer’s fire brick factory 
showed 


Sand and soil). 2.02 2 ee 30 feet. 
Blue clay \2..0 2h a 90.8 
White sand if. 022). 2 fe eee eee ao 
Sand and clay altermatines’-(2ee eee: eee if 
Totalthickmess i. a io eon rane BOO 


Next to the church at Kreischerville is a bank of stratified sand 
standing some 40 feet back from the road. It appears to have 
been dug away considerably, but Mr Kreischer informed me that 
there was once a large mass of clay at this spot which was sur- 
rounded by the sand. To the north of this near the shore isa 
bank of blue stoneware clay overlain by yellow laminated sand, 
and southeast of the church is a similar bank, but the clay is of 
a more sandy nature. A third opening is opposite Kilmeyer’s 
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hotel at Kreischerville, and from this a yellow mottled fire clay is 
obtained. This latter bed is overlain by about 20 feet of sand 
and yellow gravel and underlain by a white sand. 

A fourth opening on the shore is ina blue clay. 1t has always 
been an interesting question as to what extent Staten Island was 
underlain by the Cretaceous formation, and the following record 


CLay Pit, KREISCHERVILLE, N. Y. 
(Yellow gravel over Cretaceous clay.) 


of a well bored for Bachman’s brewery at Annandale, S. I., seems 
to throw some light on the subject: 

At a depth of 200 feet a bed of yellow gravel containing shells 
was struck. The gravel was 36 feet in thickness and beneath it 
was a bed of clay 10 feet thick. This latter was of a white and 
blue color and was said to resemble a fine pottery clay. 

The above may very possibly be some of the Cretaceous clay 
overlain by the yellow gravel. Borings made at various points 
along the shore of Arthur’s Kill, between Kreischer’s factory and 
Wood & Keenan’s brickyard, penetrated a blue clay at a depth 
of three or four feet. This latter is no doubt of very recent 
origin. 

At the Anderson Brick Company’s pit near Green Ridge, the 
lower clay, which is of a black color, shows signs of disturbance, 
and slicken sided surfaces are common. The upper portions of 
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the bank are of blue and gray colors, and at one spot there is a 
thick seam of lignite. The clay is not sufficiently refractory for 
fire brick. Fragmentary plant remains were found by the writer 
in this pit, but they are not nearly so perfect as those found in 
the fire clay pit at Kreischerville, and which have been figured 
and described in minute detail by Mr. Arthur Hollick of Columbia 
College, New York City. 

Spicules have been observed in the fire clay at Kreischerville, 
Staten Island. In the kaolin found near Kreischerville were dis- 
covered a number of diatoms, which Dr. Ward informs me are 
either Cocconeis placentula, Ehr., or Cocconeis pediculus, Ebr. 
Their occurrence is also of great interest, as these kaolins are 
known to be middle Cretaceous beyond doubt. 

Stony glacial clays occur also underlying the flats at Green 
Ridge, Staten Island. 

One mile and a quarter northeast of Kreischer’s fire brick 
factory an excavation has been made for obtaining a micaceous 
kaolin. About 15 feet of it are exposed. A quarter mile north 
of this locality is the pit of the Staten Island Kaolin Co. The 
kaolin is evidently a continuation of that exposed in Kreischer’s 
pit, but is apparently not as thick. The deposit has suffered dis- 
turbance by the ice sheet and the layers are intermixed with the 
till. At the northeast side of the excavation a bluish sandy clay 
containing fragments of lignite is found to underlie the kaolin. 

As the Cretaceous clays, kaolins and yellow gravels are a con- 
tinuation of the belt extending across New Jersey, the history of » 
their deposition is the same.* 

The following analysis of kaolin from Campbell’s pit on Staten 
Island, is given in the New Jersey clay report cited above: 


Silicic acid and sand... 2075 1% pee. os eee ee 92.70 
Al, Og and Py. Qgn2h. it. Gata o eee ee 5.70 
Hy Oo). as aR eae ee 70 
Le On ses i Se Ea ee ee 35 

) 4.45 


* Report on clays, N. J. Geol. Surv. ~:8 
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General remarks on clay 


Olay is a hydrated silicate of alumina, having the formula 
Al, O,, 2SiO, + 2H,O, or silica 46.3 per cent., alumina 39.8 per 
cent., water 13.9 per cent. This is the mineral kaolinite, and it 
generally results from the decomposition of granite or other 
feldspathic rocks. The three essential component minerals of 
granite are quartz, feldspar and mica, and of the feldspars, 
-orthoclase or the potash feldspar is most commonly present. 
The surface waters in percolating through the rocks attack the 
feldspar and leach out the potash as carbonate, or possibly as a 
silicate if the amount of carbonic acid is small. This breaking 
up of the feldspar destroys the bond for the quartz and mica and 
the rock begins to crumble. Asa further result of the leaching 
some silica is set free and left in a hydrated condition. The 
alumina of the feldspar, the hydrated silica, and some water unite 
forming kaolinite, the basis of all clays. A deposit of this kind 
formed in place is a residual clay and its purity is largely 
influenced by the composition of the parent rock and mechanical 
conditions, both of which vary. Usually many accessory 
minerals are present, and destroy the purity of the clay or kaolin. 
In the general erosion of the land the kaolin together with other 
minerals composing the rocks are washed into the lakes or ocean, 
the coarser material transported by the streams being dropped at 
their mouths toform deltas, while the fine aluminous mud settles 
in the quieter waters forming a bed of clay. Such deposits of 
clay are called “sedimentary” to distinguish them from the 
“residual ” ones. 

Beds of clay of vast extent are thus deposited in the ocean. 
With further deposition they become buried far beneath the 
ocean floor, where subjected to the action of dynamic agencies 
such as heat and pressure these beds of clay become converted to 
shale. With subsequent elevation of the sea bottom, and erosion 
of the new land surface the shale becomes exposed as we now 
find it over a large portion of the state. The disintegrated out- 
crops of shale have often been used for brickmaking, having 
been mistaken for deposits of sedimentary clay. Much aluminous 
rock flour was produced from the erosion of the shales by the 
North American ice sheet. This was held in suspension by the 
18 
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glacial streams and finally deposited as beds of clay in the 
numerous lakes which occupied the valleys during the early 
Pleistocene period The erosion of the sandstones has added to 


the grittiness of the clays. The extensive deposits of plastic clay 
found on Long Island were elevated above sea level within 


probably a comparatively short time after their deposition. 
Pure clay is of a white color and is very rare. The purest 


clays known are the China clays, which have about the theoreti-. 


cal composition of kaolinite. 
Clays suitable for the manufacture of common brick are by no 


means uncommon. The impurities in them often run quite high, - 


still in many cases they make a most excellent common brick. 
The use of a clay for one thing or another is largely determined 


by the impurities. The clay should be plastic, work easily and 


burn to a good red color, giving a hard ringing product. 


Plasticity is the property which clay has of forming a pasty | 
mass when mixed with water, and changing to a hard mass when | 
subjected to a high heat. Burned clay if ground and mixed with — 
water is not plastic; in fact clay loses its plasticity when the 
water of combination is driven off. This property of clay is | 
largely due to the kaolinite base which occurs in the form of © 


minute hexagonal tablets. 


Dry kaolin is not plastic, and water seems therefore to like- — 


wise influence plasticity. Prof. G.H.Cook found that it was 
also influenced by the degree of fineness of the kaolin. In clays 


which are very slightly plastic the plates of kaolinite were found — 


to be collected in bunches, and a subsequent thorough grinding 
in order to break up these aggregates increased the plasticity. 

A tough plastic clay is termed by the brickmakers “fat;’ on 
the other hand a clay of loose texture and possessing little plas- 
ticity is said to be “lean” or “poor.” 

Sand consisting of quartz, feldspar or mica destroys the plas- 
ticity of clay and is one of the commonest impurities. The others 


are lithium, titanium, iron, lime, magnesia and the alkalies potash — 


and soda. Sulphur is sometimes present, it having been found in 
some of the Hudson River clays. 

Page* states that “the admixture of a proportion of siliceous 
sand, which results in a combination containing as much as 90 


* Economic Geology, p. 186. 
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per cent. silica is not incompatible with the formation of a good 
brick. Uncombined silica, if not in excess, is beneficial, as it 
preserves the form at high temperatures; in excess it destroys 


cohesion and makes the brick brittle and weak. Fire clays 
should not contain over three to four per cent. of fusible 


impurities. 

The fusibility of a clay usually increases with the amount of 
impurities present. Richter* found that potash rendered a clay 
more fusible than any of the other impurities; iron is said to 
come next, then lime and lastly magnesia. Phosphates also 
increase the fusibility of clay slightly. 

Tron is usually present in clay in the form of a lower oxide, 


and in burning is converted to a higher one, coloring the brick 
red. According to Segert+ the shade of color produced by iron 


is influenced by the amount of iron oxide present, the chemical 
composition of the clay, and the mechanical division of the color- 
ing substance, the degree of burning, and whether the fires of 
the kiln are reducing or oxidizing. The intensity of the colora- 
tion increases with the amount of peroxide of iron from four to 
eight per cent. From this up to 21 per cent. no change in the 
color was noticed. 

Carbonate of lime counteracts the color produced by iron due 
to the formation of a light colored double silicate of iron and 
lime. This fact is often made use of in the manufacture of cream- 
colored brick, a certain proportion of lime being added to the 
clay. Clays rich in carbonate of lime burn yellow in a reducing 
atmosphere. If there is an excess of lime the bricks get flesh 
colored in the oxidizing flame. 

If iron is present in the form of sulphate it usually decomposes 
at the point of fusion, giving a lower oxide which fluxes and pro- 
duces a distortion of the brick. A reducing flame is detrimental 
to the formation of sulphate. 

It has been stated that a clay containing over three per cent. 
of lime is not fit for making brick, but this limit is too low, as 
clays with five and six per cent. of lime will often make a very 
good product and the celebrated Milwaukee brick have 23 per 


cent. 


* Brickmaker, Oct. 1892. 
+ Brickmaker, Oct. 1892. 


140 NEW YORK STATE MUSEUM 


- Magnesia also tends to prevent the development of a red color 
in bricks. | 

A white or light-colored brick is sometimes produced if the 
clay contains a large amount of organic matter which will 
reduce the iron. Efflorescence is due to the dissolving of the sul-_ 
phates of magnesia and the alkalies by permeating water, and 
their deposition on the face of the brick when the water 
evaporates. 

A similar whitish coloring noticed on brick freshly burnt may 
be due to the reduction of the iron by smoke from the arch fires. 

Titanium and lithium are never present in quantity. The 
latter occurs as titanic acid. Lithium occurs in the clay in a simi- 
lar form and its presence was first detected in the Cretaceous 
clays of New Jersey. 

Clays weigh 110 to 125 pounds per cubic foot. They have a 
specific gravity of from 1.75 to 2.00. 

Clays may be divided into three kinds : 

1 Clay. Mostly alumina and silica in varying proportions, 
with a small percentage of salts of iron, lime, magnesia, pot- 
ash, ete. 

2 Loams or sandy clays. 

3 Marls. Clays containing a large amount of lime. 

The refractoriness of a clay is not alone dependent on its com- 
position but is also influenced by its density and fineness of grain.* 
When two clays are of the same density and fineness, their 
refractoriness is inversely proportional to the detrimental impuri- 
ties present, when the latter are equated as to their proper flux- 
ing values. This Professor Wheeler calls the “ Fusibility factor ” 
and deduces ue formula : 

F. FF. = (A.) 

opr 

N being the sum of the non-detrimentals or total silica, alumina, 
titanic acid, water, moisture and carbonic acid gas. 

D=sum of detrimental impurities as iron, lime, magnesia, 
alkalies, sulphuric acid and sulphur. 

D'—sum of the alkalies. This latter is added because the 
alkalies have about twice the fluxing power of the other detri- 
mentals. The effect of FeO is not considered as it is quickly 


* HH. A. Wheeler, ‘‘ Calculation of the Fusibility of Clays.’’ Eng. and Min. Jour., March 10, 1894. 
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changed to Fe, O; when the clay is heated. This formula gives 
a good comparative value of the refractoriness of two similar 
clays whose specific gravity does not differ by more than .2. 

When the clays to be compared differ in fineness, the formula 

(A.) is modified by the constant C.: 
N 

F.F.=— DyDTO (B.) 

C—1 when the clay is coarse grained and sp. gr. over 2.25. 

C= 2 when the clay is coarse grained and sp. gr. 2.00—2.25. 

C —3 when the clay is cvarse grained and sp. gr. 1.;5—2.00. 

C —2 when the clay is fine grained and sp. gr. is over 2.25. 

C =3 when the clay is fine grained and sp. gr. 2.00-2.25. 

© —4 when the clay is fine grained and sp. gr. 1.75-2.25. 

The value of C is to be considered only approximate. 

The temperature of fusion of a clay is usually determined by 
means of a pyrometer. Two kinds have been more or less used 
for this purpose, viz., the Lunette pyrometer and Le Chatelier’s 
thermo-electric pyrometer, which is far more accurate. These 
pyrometers have also been used to determine the temperature of 
kilns. 

Method of analyzing clays 
By Dr. H. T. Vulte. 


One grain of the dried and finely pulverized clay is fused in a 
platinum crucible with five to 10 times its weight of a 
mixture of 11 parts of dry sodium carbonate and 14 parts of 
dry potassium carbonate, the amount of fusion mixture necessary 
depending on the more or less refractory character of the clay. 
The fusion is transferred to a porcelain casserole, dissolved in 
water, and the solution acidified with hydrochloric acid; the 
solution is then evaporated to dryness, and the casserole with its 
contents placed in a drving oven at 105° to 110°C., and allowed 
to remain until all the hydrochloric acid is expelled. The silica 
present is thus rendered insoluble. Hydrochloric acid and water 
are now added; the casserole is warmed for a few minutes on the 
water bath and the solution filtered, the silica being washed with 
hot water until the washings are free from chlorine. The silica 
is then ignited and weighed, and as it is likely to retain small 
quantities of alumina, it is treated with hydrofluoric and 
sulphuric acids and heated, the silica being thus volatilized as 
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silicon tetra fluoride. The residue from this treatment is weighed, | 
and its weight added to that of the alumina subsequently found. 
If the original fusion of the clay showed little or no green 
color, the filtrate from the silica is treated with a slight excess of 
ammonia, and the solution boiled for a short time to expel the 
excess. The solution is then filtered, the precipitate dissolved in 
dilute hydrochloric acid, and reprecipitated in the same way ; fil- 
tered out, washed and then ignited and weighed, giving the amount 
of alumina and iron (as Fe,O,) present. The combined filtrates 
from the iron and alumina, which should be concentrated to 
about 200cc., are heated to boiling and about 2éce. of sat. sol. 
of ammonium oxalate added, and the boiling continued for two 
or three minutes longer, when the heat is removed and sufficient 
ammonia added to render the solution strongly alkaline. The 
precipitate is allowed to settle,and the supernatant liquid 
decanted off as closely as possible through a filter; hydrochloric 
acid is then added to the precipitate to dissolve it, and then 
sufficient ammonia to reprecipitate it. It is then washed on to the 
filter; washed; ignited with sulphuric acid, and weighed as 
calcium sulphate. The filtrate receives a further addition of 
ammonia and of hydrodisodic phosphate, is well stirred, allowed to 
stand for some hours in the cold, when the magnesium precipi- 
tate is filtered out, washed with ammonia, ignited and weighed. 
In case manganese is present, the filtrate from the silica is 
neutralized as closely as possible, sodium acetate solution added, 
the solution diluted largely, and boiled for about a minute and 
filtered as rapidly as possible, the precipitate washed with boil- 
ing water, redissolved in dilute hydrochloric acid and reprecipi- 
tated in the same way, washed, ignited and weighed as Fe,O; 
and Al, O;. The combined filtrates from the iron and alumina 
are evaporated to about 300cc., bromine water added and the 
solution boiled when the manganese is precipitated as Mn O,. 
This is filtered out, dissolved in a little dilute hydrochloric acid, 
a solution of microcosmic salt added, the solution heated to boil- 
ing and then ammonia added to exact neutrality, any excess of 
ammonia being removed by heating on the water bath. The 
precipitate of manganese ammonium phosphate is filtered out, 
ignited and weighed as Mn,P,0;. The filtrate from the 
manganese pre2ipitation isacidified with hydrochloric ac d, boiled 
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for a short time, and then treated in the same way as when 
manganese was absent, for the determination of lime and mag- 
nesia. 

For the determination of alkalies one grain of clay is mixed by 
grinding in an agate mortar with one grain of granular 
ammonium chloride and eight grains of pure calcium carbonate, 
the mixture transferred to a platinum crucible with a well-fitting 
lid and slowly heated to decompose the ammonium chloride, 
then heated to redness and the bottom of the crucible kept 
at a bright red for about an hour. The contents of the crucible 
-are transferred to a porcelain casserole with about 80cc. of water 
and heated to boiling; this is then filtered and to the filtrate 
after evaporation to small bulk about one and one half grams 
pure ammonium carbonate added and the solution heated nearly 
to boiling and filtered into a platinum dish, evaporated nearly 
to dryness, a little more ammonium carbonate added and the 
evaporation finished on the water bath. If the last addition of 
ammonium carbonate produced a precipitate the residue in the 
‘dish is dissolved in a little water and filtered into another 
platinum dish where it is evaporated into dryness and ammonia 
salts driven out by heat. The residue is dissolved in water 
filtered into a weighed platinum dish, evaporated, dried and 
weighed as Na Cl+ KCl. If the last addition of ammonium 
carbonate failed to produce a precipitate the transfer to another 
dish may be dispensed with and the ammonia salts driven off at 
once. 

Prospecting and exploiting 


In prospecting for clay the topography is often of much help. 
In the northern and western portions of the state the clay is gen- 
erally found in the bottoms of broad valleys. An example of this 
is the Genesee Valley. Again at other localities the clay is 
found underlying terraces along the sides of the valleys as in the 
Hudson valley and along Lake Champlain. Deposits of a similar 
character will be found along the Delaware and Susquehanna 
Rivers. A terrace however does not necessarily indicate the 
presence of clay, for some of the Hudson valley terraces are 

underlain by till. 


L/ 


‘ 
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On Long Island for example the clay is found almost entirely 
along the north shore; it no doubt underlies most of the island, 
but on the southern side there is in most instances such a cover- 
ing of sand as to make it useless. The presence of clay can often 
be detected in railroad cuttings, in the sides of gullies or ravines. 
In many instances however the occurrence of clay is only sus- 
pected, and then borings must be made with an auger to 
determine its presence. Asa deposit of clay is seldom of uni. 
form thickness throughout its extent, a sufficient number of 
borings should be made in order to fully determine this point; 
a bed of clay may be 40 feet deep at one point and thin out to 
five or six feet within a distance of 15. The writer has seen 
several instances in which expensive plants have been erected 
and come to a speedy end simply because the clay gave out, 
whereas the disaster might have been avoided by previous 
exploitation. Another important point to determine is the 
presence of sand for molding and tempering. Many of the clays in 
this state can not be made into brick without the addition of sand. 
Along the Hudson River and on Long Island tempering sand is a 
much needed article, but fortunately it is near at hand. With 
molding sand it is different, for wherever soft mud machines are 
used it is necessary. Very often it can be obtained from some 
neighboring hill, but sometimes it has to be brought long 
distances. 

The presence of a large deposit of clay is not the only fact 
necessary to be determined. The question next arises, is the 
material available for the purpose for which it is to be used, and 
what sort of machinery will be the best suited to work it. By 
far the best way is to take several barrels of clay and have it made 
into the desired product by different methods. There are brick- 
yards where this can be done, or even the manufacturers of dif- 
ferent machines offer to do this at their works. Crushing a lump 
of clay between the fingers or tasting it will give some idea of 
grittiness, but it is impossible to tell by this method the quality 
of the clay or its availability for one purpose or another. 

Having determined by boring or otherwise the extent and 
thickness of the clay at the locality where the brickyard is to 
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be established, the next step is to strip a portion of the surface to 
a sufficient depth to expose the clay. 

The amount of stripping to be done varies. On Long Island 
itis sometimes as much as 20 or 30 feet. Along the Hudson 
valley it varies from a foot or two of loam, or three or four feet 
of sand up to 15 or 20 feet. In both these regions the sand can 
be used for tempering, though the quantity stripped is far in 
excess of the demand. At some points in the Hudson valley the 
surface is covered with scrubby trees which are troublesome to 
remove. Inthe northern and western portions of the state, 
there is at most places only a foot or two of soil covering the clay, 

When a yard is first started, the stripping, whatever its charac- 
ter, can be used for filling. 

Natural drainage is always an extremely desirable thing, for 
having to keep the clay pit clear of water only adds to the cost 
of production. Neighboring streams and springs are often a 
constant source of annoyance, especially if the clay deposit is 
situated in a valley. They are chiefly troublesome when the 
sand bed, which often underlies the clay, is struck and allows 
the water to run in and flood the workings. 


Working clay 


Having uncovered the clay several methods are employed to 
work it. 

1. The clay is dug at any convenient spot in the bank, usually 
at the base, working inward ; thus in the case of a high bank 
eventually leaving quite a steep face. The bank is apt to slide 
sooner or later and the men begin again at the base of the slip 
and work inward. There is one disadvantage in this method 
and that is that the several qualities of clay, if it be in strata, 
become mixed, which is not desirable in all cases. It has, how- 
ever, the advantage in the case of a bank of clay of making the 
haulage all on one level. Of course, in this method, haulage by 
cart is the most convenient. Costs 25-30c. per 1000 brick for 
about 500 feet of lead. 

2. A second method, but one rarely used, is to loosen the clay 
by means of plows and bring it to the yard by scraper, provided of 

course the clay bank adjoins the yard. Very few yards employ this 
method. It costs about 20c. per 1000 brick to plow the clay and 
19 
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bringit down with'scrapers. To this must be added the price of get- 
ting the clay from the,heaps to the molding machines, a distance 
of about 50 feet. In plowing clay the bank is usually worked at 
an angle of about 30 degrees. This method has no especial 
advantage. The clay is broken up more and exposed to the 


Loading Clay on cars. 


weather for several days, but as far as I am aware this does not 
add materially to the quality of the brick when the molding is 
done in soft mud machines, which are used at all the yards 
digging their clay by plows. 

3. Working m benches.— This method is the one most com- 
monly used where the bank is over 25 feet high. The benches 
are six to eight feet wide and seven to nine feet high. Roads 
lead up to the separate benches, and each bench is worked in 
advance of the lower one. 

Where the clay has streaks of quicksand the roads have to be 
planked. If the bank is below tide level there is the additional 
expense of pumping. This method is of importance along the 
Hudson River where many of the clay banks are of considerable 
height, and the use of benches often prevents a slide of the clay. 

4, Steam shovel.— Although this method of mining has been 
successfully practised at many western localities the only place 
in this state where it has been tried is Croton Landing in the 
Hudson valley. These clays do not as a rule stand well with a 
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vertical face, and as a result the bank slid, burying the shovel. 
Where the clay bank contains several different layers of clay, 
which are mixed together for making brick, the steam shovel is 
a good thing, as it digs from bottom to top of the bank each 
time. 

5. Dredging.— This method like the preceding is only prac- 
tised at one locality, viz., Croton Point. The dredged clay is 
dropped into hoppers, which, when full, are run up inclined 
planes on shore and dumped. Costs 12—1l5c. per 1000 delivered 
on shore; then 12c. for haulage to ring pits. 

6. Undermining.— Many brick manufacturers use this method 
of mining their clay, especially when the latter is tough. 
Wedges are driven in on the upper surface a foot or two from 
the edge; at the same time the face is undermined by picking to 
a distance of two or three feet. It is not advisable to work a 


Shale bank covered by a shed. 


bank over 20 feet high by this means, and in almost any case it 
is a rather dangerous method to employ. 

7. Blasting is very often resorted to in banks of tough clay 
and always in the case of a shale bank. A small charge of 
dynamite usually suffices to bring down a large quantity of the 
material. 
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Haulage.— The brick manufacturer generally locates his plant 
near the supply of clay, so that the haulage distance is from 100 
to 300 feet. Within these limits it is economical to use one- 
horse carts, but above 300 or 400 feet there are other means of 
haulage which will generally be found cheaper. There are 
exceptions where carts are used for hauling long distances; for 
instance, at Port Ewen on the Hudson the clay is carted 900 
feet in some cases, and at Haverstraw some of the firms bring 
their clay a distance of a quarter of a mile in one-horse carts. 

Cars.— As a rule where the haulage distance exceeds 500 feet 
cars are used. They are run on tracks and drawn by horses; if 
possible the track is laid down grade from the bank to the yard. 
Sometimes the loaded cars are run down to the yard by gravity, 
the horses being only required to draw them back when empty. 
Cost 10c. per cubic yard for about 500 feet lead. 

Locomotive haulage.— This is a cheap method where the scale 
of operations warrants it; that is to say, for a yard having an 
annual capacity of 15,000,000 or upwards. The cost by this 
method is about 5c. or 7c. per 1000 brick (about one and one 
quarter to one and one half cubic yards of clay being reckoned 
to a thousand brick) for a distance of 600 or 800 feet. It is 
necessary, of course, to have cars filled with clay ready for the 
engine as soon as the empty ones are drawn back; otherwise 
the expense would become great if the engine had to spend 
much time waiting. The cost given above does not include wear 
and tear on plant. 

Wire rope haulage.— A few yards use this method where the 
haulage distance is small; the winding drum is placed under the 
machine shed near the pug mill or crushers; side or bottom 
dumping cars are used. 

Gravity planes may also be mentioned, but they are less used than 
they might be. 

General remarks on bricks 

Three kinds of brick are manufactured in New York, viz.: 
Common, front and paving brick. 

Common brick. These constitute nine tenths of the clay 
products manufactured in the state. The following are the 
characteristics of a good building brick. 

1. It should have plane surfaces, parallel sides, and sharp 
edges and angles. The regularity of form depends largely on 
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_ the clay from which the brick is made and the method of drying 
apd burning. 

2. It should be of fine compact and uniform texture, quite hard 
and give aclear ringing sound. The compactness and uniformity 
of texture, which greatly influence the durability, depends 
mainly on the method of moulding. Hand machines produce 
brick of homogeneous character. Tempered clay bricks are 
denser interiorly. Dry clay machines produce a thoroughly 
homogeneous and dense brick it is claimed. 

3. It should not absorb over 10 or 15 per cent. of water. A 
simple method of testing this is to place the brick for 24 hours 
in a bucket of water, weighing it before and after immersion. 
The increase of weight is the amount of water absorbed. This 
applies only to hard burned bricks. A salmon or green brick 
will absorb much more. 

4. It should have a specific gravity of 20 or more. 

5. It should have a crushing strength of not less than 3000 
pounds per square inch. 

The manner of making crushing tests is described under the 
head of paving brick. 

Building brick may be divided into three kinds, arch, red and 
salmon. 

Common bricks run quite uniform insize. There isa difference 
of perhaps three sixteenths inch between a brick made in a new 
mold, and one made in a mold which has been used one or two 
seasons. The dimensions of an average sized common brick are 
about two and one quarter by three and three quarters by eight 
and one quarter inches. We give below a table of the sizes of 
common brick manufactured in this state together with the 
amount of water they absorbed when soaked for 24 hours. 
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Permeability.—On account of the peculiar construction of the 
Croton aqueduct there are several points at which’ a considerable 
pressure is exerted on the bricks and a consequent permeation of 
the water through them. A number of tests have been made by 
A. W. Hale, engineer on the aqueduct, and a full description of the 
apparatus and method used is given in pp. 17 and 28, Eng. Record, 
1890. The bricks tested were the Anchor brand of Croton Landing, 
N.Y. Itwas found that with 80 pounds pressure per square inch, the 
average percolation through a brick two and three eighths inches 
thick, was equal to 12 and 3-12 cubic inches per square inch of 
surface, per hour. The maximum percolation was 40.44, and mini- 
mum was 4.02 cubic inches. From these experiments Mr. Hale 
drew the following conclusions. 

That the percolation through a brick under constant pressure, 
diminishes as the pressure is prolonged. — 

That the diminution of percolation under constant pressure is 
less and less rapid as the flow is continued and finally becomes 
constant. 


Paving brick 


The paving brick industry, although in its infancy, gives indica- 
tion of rapid growth in the near future. In the western states 
many cities are paving their streets with brick. In this state 
brick pavements have been introduced in the following cities, 
Binghamton, Lockport, Buffalo, Rochester, Syracuse, Troy, 
Watertown, Ithaca, Corning, Elmira, Dunkirk, Jamestown, Tona- 
wanda and Niagara Falls. There are only four factories in New 
York state which furnish paving brick, and up to the present 
time many of the pavers used in the state have been obtained 
from West Virginiaand Ohio. It was formerly thought that only 
fire clays should be used in the manufacture of this product, but 
this idea is being abandoned, for there are many clays which are 
refractory enough for a fire brick which makes most excellent 
pavers. 

In order to make a good paving brick the clay should be one 
which will hold its shape at a heat sufficiently high to cause thor- 
ough “vitrification”, (as brickmakers call it.) It should shrink 
evenly in burning. It should be tough but not brittle, and with- 
stand abrasion. It should also withstand considerable pressure ; 
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10,000 to 12,000 pounds per square inch are probably sufficient. It 
should be homogeneous throughout. It should be dense and not 
absorb over two or at the most three per cent. of water. 

Inthe manufacture of paving brick, the clay must be thoroughly 
prepared before being molded. Some clays can be ground, 
screened and pugged as soon as taken from the bank, while others 
have to™be weathered or soaked before crushing. The machine 
used for molding depends on the clay. Some clays make a first- 
class paving brick by the dry press process, while others give the 
best quality with a soft mud machine. In any case the green 
brick should be as dense as possible. After molding, the bricks 
are dried in tunnels. Thedrying should not be hurried. Burning 
is usually done in downdraft kilns. The kiln should not be too high 
in order to avoid the bricks in the lower part of it being crushed 
out of shape by the weight of those above, at the time the fires 
are hottest. In burning, the fires are raised till temperature of 
vitrification is reached,and they are held at this temperature for 
from 24 to 48 hours. Cooling is done very slowly, thus annealing 
the brick. The term “vitrification” isa misnomer. To vitrify a 
brick would be to convert it into a glass in which state it would 
be brittle and useless. What takes place is that the bricks are 
raised to a temperature sufficient to flux the potash, lime and 
iron with the silica and give a dense brick, and it is in order to 
thoroughly accomplish this, that the brick is kept for 24 or more 
hours at the point of fluxing or “vitrification.” 


Testing paving brick 


1. Absorption. To determine the amount of water which a 
paver will absorb, it is soaked in water for 20 hours and weighed 
before and after. The increase in weight is the amount of water 
absorbed. | 

2. Abrasion. The bricks are weighed and then put in a rattler 
together with foundry shot and the rattler revolved for several 
hours at 52 revolutions per minute. The bricks are again 
weighed, the loss being due to abrasion. 


Another method of making this test is to grind the brick on a 
horizontal stone, 14 feet in diameter and making 28 revolutions 


aminute. This is kept up for eight hours, the brick of course 
being weighed before and after. 


~ 
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8. Crushing tests. The brick to be tested is put on edge 
between the two plates of a crushing machine. The amount of 
pressure is noted at which the brick cracks, and also that at 
which it crushes. Before testing, the two sides of the brick on 
which the pressure is exerted should be ground perfectly smooth 
and be made exactly parallel. To further insure an even sur- 
face some material, such as paper or cardboard or plaster of paris, 
is put between the surface of the brick and plate of the 
machine. The following experiments made by Prof. I.O. Baker* 
show that for the same brick the results obtained vary with 
the method of preparing the surface. The bricks tested by him 
_ were prepared in the following manner: 

1. Grinding as nearly flat as possible on convex side of emery 
stone and crushing between self-adjusting, parallel cast iron 
pilates. 

2. Removing the irregularities of surface and crushing between 
blotting paper. 

3. Removing the irregularities of surface and crushing between 
straw boards. 

4. Removing irregularities, coating with plaster of paris and 
placing under slight pressure until set (12-24 hrs.), and then 
crushing. 

5. Coating with plaster of paris which was afterward ground 
down ona sand paper disk, to the surface of the brick so as to 
leave a minimum thickness with a perfectly flat surface and then 
crushing. 

After a number of experiments no great difference was found 
between the first three, but difficulties connected with the last 
two rendered them worthless. With a uniform grade of brick 
the first three methods gave 7000 to 9000 pounds as crushing 
strength of cubes. Some samples of the same lot of brick were 
prepared on rubbing bed at marble works, and the strength of 
these carefully prepared cubes ranged from 16,0U0 to 21,000 
pounds per square inch, showing that a very small difference in 
flatness of surface makes a great difference in the apparent 
strength. 


* Clayworker, June, 1892. 


20 
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Trautwine states that cracking and splitting usually com- 
mences under about one half the crushing load. 


Front brick 


Up to a few years ago in order to obtain a smooth, sharp-edged 
brick such as could be used for the outside of walls, the roofing 
of archways and other conspicuous places, the brick was first 
molded in an ordinary soft mud machine, or what was considered 
better, molded by hand. This green brick was then allowed to 
dry for a few hours and then put ina repressing machine. At 
the present day a smooth and sharp-edged “front” brick can be 
molded and made of sufficiently good appearance in one opera- 
tion. The modern dry clay brick machine will do this. Repress- 
ing machines, however, are still extensively used. They are 
operated by hand power and one brick is treated at a time. 
Repressing machines run by steam power have recently been 
introduced and will undoubtedly be found to be more economical 
for those who have much use for this class of machines and work 
quicker than the hand power ones. As far as the writer is 
aware only one firm in this state, the Corning Brick Co., is at 
present using steam power repressing machines. Hand represses 
are in use at several localities. At the yard of T. B. Campbell 
at Newfield, near Ithaca, the bricks are first made on a wire cut 
machine and then repressed. W. W. Parry of Rome, N. Y., uses 
a similar method. The Hornellsville Brick Co. repress their pav- 
ing brick. Some firms make a front brick on asoft mud machine 
and do not repress them. These latter machines do not, how- 
ever, always exert sufficient pressure to produce a dense brick 
such as is required for fronts of buildings. | 

As stated above, a repressed brick should have smooth faces, 
sharp edges and square corners. For this class of product a clay 
is needed which will burn to a hard brick, having a good color 
and one which will also retain its shape and size fairly well in 
burning. The clay should be thoroughly pugged before molding, 
and very often better results are obtained by mixing two or more 
clays. Pressed brick usually take a longer time to burn and on 
account of their greater density have to be dried very slowly and 
carefully. 
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Method of manufacture 


Bricks are usually made by one of the following three pro- 


cesses : 


Soft mud 
Stiff mud or wire cut 
Dry clay 


The processes are not wholly distinct from each other, for 
there are machines that may be used as well in connection with 
one as the other. For instance, in preparing the clay for mold- 
_ ing in a stiff mud machine, we may use either a pug mill or a pan 
_ crusher, though the latter belongs preferably to the dry clay pro- 
cess. Whatever be the method, the manufacture of clay into 
brick involves the following steps, preparation, molding, drying, 
burning, and below is a classified arrangement of the stages in 
the process of brickmaking and machines used. 


Methods 


Digging by pick or shovel at any portion 
of bank 
2. Bench working 
3. Undermining 
4. Steam shovel 
5. Plows and scrapers 
6. Dredging 


( 1. 
| 
: 
Mining the clay + 
| 
eM 
wt 


l 


Machines used 


( Carts 
Cars on tracks, drawn by horses 

Haulage { Steam 
| 
l 


( Barrel sieves 
| Roll crushers 
Soak pits 
Preparing or Be iia 


erin 
ee | Pug mills 


Self-acting 


Wi lanes } 
Shay mak hl een power 


Wet pans 


Pant 
L Pan crushers Beane 
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[ Hand power 
Soft mud machines Horse “ 
Molding Sheet 
| Stiff «  « eee 
Plunger 


Dry clay 


( Open yards, sundried 
| Covered yards, air dried 
Pallets 
| 
Drying + Steam pipes circulating 

| | _ within 

Hot blast 

Gaus Hogi Hot air from coal fire 
| through flues under- 
| neath 


One or more. 
chimneys ac. 


Dow dak Rectangular 
cording to make 


Cia 
Burning kilns + at 

| . 

| Up draft Scovekilns 


Clamps 


Soft mud process 


Preparation of the clay.—This step in the manufacture of 
clay products is of great importance, and on it success or failure 
often depend. No fixed rule can be laid down for the prepara- 
tion of all clays. Two clays may have a similar chemical com- 
position and yet their physical condition may ‘be such as to 
necessitate entirely different modes of treatment. A particular 
clay may give the finest quality brick by the soft mud process, 
while if molded in a dry clay machine it will produce a brick that 
is absolutely worthless. There are clays on the other hand 
which make a good brick by several methods. In any case, 
however, whatever the method or the clay, it should be pre- 
pared, and the more thoroughly this is done the better. Many 
advocate weathering the clay. This will break up the clay and 
thereby lessen somewhat the expense of mixing but does not add 
to the quality of the finished product. 

In the soft mud process the clay is usually prepared either in 
soak pits, ring pits or pug mills. 
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Hematite is often added to the brick to give it a nice red color. 


It is either added to the clay while it is being tempered in the 
_ pug mill or else the powdered hematite is mixed with the mold- 
-ingsand. The former way is undoubtedly the best, for in the 


handling and rubbing which a brick gets before it is finally 


placed in a wall, much of the molding sand is rubbed off and 


with it the hematite. 
Soak pits.—These are the most primitive machines at present 


used for the preparation of clays. It consists of a rectangular 


pit about five feet deep and six feet square. The Long Island 
ones are usually rectangular in shape. Into this the clay and 


-sand’are dumped, water poured on and the mass allowed to soak 


over night, so as to thoroughly soften it. The following morning 
the softened material is shoveled into the machine. Two men — 
pit shovelers—do this, and it is highly important that they be 
men of intelligence and attend to their work, seeing that the 
right proportions of clay and sand are shoveled into the machine. 
From one third to one quarter is the amount of sand added. 
The operation of mixing the clay and sand is called tempering; 
the addition of sand is in most cases not necessary, as the 
majority of clays have sufficient of it admixed naturally. The 
object of the addition of sand is to counteract the effect of the 
alumina, by preventing a too great and uneven shrinkage of the 
brick. Coal dust is also added by some manufacturers and the 
advantage derived by its use will be mentioned under the head 
of burning. 

‘When soak pits are used, two men dig the clay in the after- 
noon at the bank, while a third man levels off the material as it is 
dumped into the pit and also adds the requisite amount of water. 
He is called the temperer. In the morning the two diggers of 
the previous afternoon shovel the clay from the soak pit into 
the machine. 

In many large brickyards separate gangs of men do the pit 
shoveling and digging of the clay. 

Lingpits.—These temper the clay more thoroughly than soak 
pits, but are not so extensively used, possibly because it costs a 
trifle more to operate them. A ringpit, as its name implies, is 
circular, 25 to 30 feet in diameter, three feet deep and lined with 
boards or brick. In this there revolves an iron wheel, six feet in 


158 NEW YORK STATE MUSEUM 


diameter and so geared that it travels from the center to the cir- 
cumference of the pit and then toward the center again. In 
this manner the clay is thoroughly broken up and mixed with the 
sand and coal dust, if this latter be added. The pitfull is 


Ring pit for tempering clay 
tempered in about six hours, and a pit holds sufficient for about 
30,000 brick. The tempering is usually done in the afternoon so 
as to have it ready for the next morning. When the tempering 
is finished, a board is attached by ropes to the wheel and dragged 
round the pit a few times to smooth the surface of the clay; a 
thin crust forms on the surface and prevents the moisture in the 

underlying material from evaporating. | 

With ring pits there is a similar arrangement as with soak pits, 
the only difference being that the temperer previously mentioned 
is generally employed in the morning to wheel the clay from the 
ring pit to the molding machine. 

As a rule there are two ring pits to a machine, so that while 
the clay is being shoveled from one pit to the machine, the other 
pit is tempering clay for the next day, or two pits and two 
machines are used, but each pit in this case holds enough material 
for the daily use of two machines. 

Pug mill.—This machine, like the ring pit just described, is 
used for thoroughly mixing the clay, or clay and sand as the case 
may be, before introducing it into the machine. It consists 
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essentially of a semi-cylindrical trough, six to 10 feet long, in 
which there revolves a shaft, bearing knives set spirally around 
it, or a worm screw six or more inches wide. The material is put 
in at one end, and the knives or thread mix it up. At the same 
time it is worked along to the other end of the trough from 
_ which it is discharged into the machine. The pug mill may be 
closed or open; the former is better as there is a more uniform 
_ pressure on the clay while it is being tempered, and a more 
_ thorough mixing results. Water is also added from a faucet at 
| the upper end of the trough until the clay is in the right condi- 
tion. The angle of the knives with relation to the shaft can be 
changed so that the clay can be moved along slower or faster as 
it is desired. The trough of the pug mill is of iron or wood, 
usually the former. A pug mill, according to its size, will in 10 
hours temper clay enough for from 25,000 to 60,000 brick. Pug 
mills take up less room than ring pitsand do not require as much 
power to operate them. They willalso, if desired, discharge the 
clay directly into the molding machine. They are used chiefly 
with stiff mud machines. 

Molding.—Having prepared the clay by one means or another, 
according to its character, and somewhat according to the 
machine to be used, the next step is to mold it into bricks. The 
old-fashioned method of molding bricks by hand is rapidly dying 
out, yet every now and then we come across a yard where it is 
still in vogue. In New York the soft mud process is the most used. 
There area number of different types of machines but the funda- 
mental principal of them all is the same. A soft mud machine 
consists essentially of an upright box of wood or iron and gener- 
ally of a rectangular shape. In this is a vertical shaft bearing 
several knives horizontally. Attached to the bottom of the shaft 
is a device such as a curved arm, which forces the clay into 
the press box. The molds are put in at the rear of the machine 
and fed forward underneath the press box automatically. The 
empty mold sliding into place shoves out the filled one. A boy 
sands the molds before placing them in the machine in order to 
prevent the clay from sticking. The clay is fed to the machine 
at the upper end of the box. Often there is a pug mill attached 
to the machine. In all these machines the material gets an addi- 
tional amount of mixing by the knives on the vertical shaft. In 
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fact many brick manufacturers consider that the soft mud 
machine tempers the clay sufficiently to enable them to dispense 
with a pug mill or ring pit and use the old-fashioned soak pit. 
That they can make a very fair common brick thus is not dis. | 
puted, but it is certain that with a thorough tempering of the 
clay, a better brick would be obtained in most cases. There is 
one type of machine, the Adams, used by several manufacturers © 
on the Hudson River, which does not temper the clay, but simply 
forces it into the press box. Some form of tempering machine 
must, therefore, be used in connection with it. These soft mud 
machines have a capacity of about 5000 brick per hour, six being 
molded at a time. 

Steam power is generally used to run the machines, but some 
of the smaller yards use horse power; this, of course, is much 
slower and not economical except for a yard of a small capacity. 
Some soft mud machines are more powerful than others, and 
indeed this is necessary. For instance a brick dried on pallets 
needs a much greater pressure applied to it, and has to be molded 
from stiffer material than one dried in the sun in the yard. 

Four men are required to tend the machine. A “molder” who 
scrapes off the top of the mold as it is delivered from the machine 
and watches the consistency of the tempered clay, to see that it 
keeps uniform; a “ mold lander” who takes the mold from the 
delivery table and places it on the truck; a “sander” who sands 
the molds before putting them in the machine, and a boy to watch 
the machine and stop it when necessary. Besides this there are 
four “truckmen ” who wheel the bricks from the machine to the 
yard where they are dumped on the drying floor by two “mold 
setters.” In the afternoon these men are emp oyed in hacking 
the bricks and wheeling the dry ones to the kiln. 

Drying — In New York State bricks made by the soft mud 
process are usually spread out on floors or set on pallets to dry. 
A few yards use tunnel dryers, but as these are more extensively 
used in connection with the stiff mud process they will be 
described there. 

Drying should not be hurried. Bricks dried too quickly are 
apt to crack. They should also be well dried before setting in 
the kiln, and if this is not done the product is very apt to be 
poor. 
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Bricks made by the soft mud process are usually dried in one 


of three ways vViz.: 
1. Open yards 


2. Pallet yards 
3. Covered yards 


The first method is the most used, the second next and the third 
least. In the first method the bricks are spread out. on a hard 


penis s 


; Covered yard. 

floor, in the open air. This floor, which is about 200 feet long, is 

of brick, with a thin covering of sand, and is the “ yard” proper. 

At one end of it are the molding machines, at the other end the 
21 
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kiln sheds. The yard usually drains toward one end, or from 
the center toward both. After a day’s production has been 
spread out the boy who tended the machine in the morning goes 
along the rows and stamps them with a piece of board set on the 
end of along handle. This is termed “spatting.” After this the 
bricks are turned on edge by another boy who goes along the 


General view of brickyard, kiln sheds and drying rack. 


rows with a special tool, turning six bricks at a time. The next 
morning, if the weather has been pleasant, the bricks are 
“hacked,” that is to say they are piled on each other in a double 
row 11 to 15 courses high along the sides of the yard and left till 
sufficiently dry to put in the kiln and burn. In case of rain the 
hacks are covered with planking. 

The disadvantage of open yards is that the bricks are exposed 
to the rain, and if a shower comes while they are spread out on 
the yard, they become “washed,” getting a rough, uneven 
surface. Washed brick are quite as strong as unwashed ones, 
but they bring 50 to 75 cents less a thousand. The washed 
brick amount to about 15 per cent. of the total production. * 

Covered yards.—These differ from the former simply in the 
addition of a roof. This roof is in hinged sections, which on 
pleasant days can be opened upwards, allowing the sunlight to 
enter, and closed to prevent washing of the brick in case of rain. 
Washed bricks are of course avoided by this method of drying, 


* Quite recently washed brick have been employed for the fronts of buildings. They givea 
unique effect. 
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but the bricks do not dry so fast, and, therefore, more drying 
room is needed for a yard of the same capacity. There is also 
the expense of erecting the sectional covering. 

Pallet driers—By this method the bricks are dumped 
directly on “pallets” as they come from the machine. These 


y 


Pallet racks. 


latter are pieces of board long enough to hold six bricks. The 
pallets are then set on racks or cribs until the bricks are suffi- 
jently dry to be set up in the kiln. There are both advantages 
and disadvantages to this method. As the bricks can not be 
spattered to keep them in proper shape, they must be firm 
mnough to retain this themselves, consequently the clay must be 
molded stiffer, and to do this we must have strong machinery. 


she other hand the capacity of the yard is increased, the brick, 
shough drying slower, are not subjected to a sudden drying, such 
is the sun of a hot summer’s day is apt to give, and, therefore, 
erhaps warp or crack the brick. The brick are only subjected 
one handling between machine and kiln. Some manu- 


A machine called a “pallet-squarer” has been invented by Mr. 


f wain of the Croton Brick Co. which is said to fulfil the 
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functions of a spatter (See detailed account of yards). All clays 
are not sufficiently strong to permit drying on pallets. | 

Burning.—This is one of the most important steps in the 
whole process of manufacture. Nine tenths of the manu- 
facturers who make common bricks by the soft mud process, 
burn them in temporary, up-draft kilns, or scove kilns, as they 
are properly called. The other one tenth use an up-draft kiln 
which differs from the preceding in having permanent walls. 
The following description of burning applies directly to scove 
kilns, but the principle, whether it be a temporary or stationary 
up-draft kiln, is practically the same. When the bricks are 
thoroughly dry, they are set up and burnt in “arches,” several 
of which go to make up a kiln. The number of bricks in an 
arch varies from 35,000 to 40,000. An arch is about 40 courses 
high, and about 15 arches make up a kiln. The open portion 
of the arch is about 14 courses high, and the bricks above the 
arch are set three one way and then three on top at right 
angles. They are kept slightly separated by putting small 
pieces of clay in between them. The first row of brick on top 
of the arch is called the tie course, and the first 14 courses, 
including the tie course, above the arch are called the “lower 
bench,” and the rest of the courses above are called the “upper 
bench.” When the arch and lower and upper benches have 
been set, brick are laid flat over the top of the kiln; this is the 
“raw platting,’ and then on top of this is laid burnt bricks at 
right angles to those of the raw platting; this is the “burnt 
platting.”’ Hanging from the roof of the kiln shed at the same 
level are a number of bricks which serve as a guide for height 
in building the kiln. A wall of two thicknesses of “ double- 
coal” brick is put around the outside of the kiln, scoving the 
kiln it is called, and this is “daubed” over with mud. The 
daub is to prevent any air entering except through the 
doors. These latter consist of an iron frame about 14 inches 
high, with an iron plate to close the opening; the frames 
are set in the courses of double-coal brick, at the bot- 
tom of the arch on both sides of the kiln. Double—coal 
brick have six or seven times as much coal dust in them 
as others, and are used for placing around the outside of 
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| the kilns. The combustion of the coal in them, the manufacturer 
claims, supplies the’necessary amount of heat to the outer portion 
of the kilns which are not sufficiently heated by the arch fires. 
Double-coal bricks sell for about $2.50 per 1000, and usually bear 
some distinguishing stamp, but they are not as strong as the 
other brick. It takes two setters and four wheelers about one 
day to set an arch of 35,000 brick; two men will daub the out- 
side of a 15 arch kiln in one day. 

Having “walled-up” the kiln with double-coal brick and 
daubed it over, the next step is to start the fires and burn the 
bricks. The principle of the process is essentially the same, 
whether wood, coal or oil are used as fuel. 

First, every alternate brick of the “burnt platting” is stood on 
end to aJlow the “ water smoke ” or steam to escape as quickly as 
possible. A fire is then started in the mouth of each arch. 
When coal is used the fire is started on the windward side of the 
kiln so as to allow the smoke to blow through the arches. 

The fire is also started from the other end of the arch, and the 
two fires are then built up slowly till they meet in the middle. 
The time of crossing the fires varies ; with machine-made bricks 
the fires should not be crossed as quickly as with hand-made ones. 
Along the Hudson the time of crossing is from 40 to 60 hours. 
The steam should escape evenly all around the top, and the upper 
limit of the fire should follow directly on it, the steam acting as 
a blanket, and its lower limit should be even. It is the duty of 
the foreman to watch the burning carefully, and increase or ease 
up the steam in any one arch, according as it is coming off too 
slowly or too rapidly. The fires are increased until the “water 
smoke” changes to a bluisb black smoke, and at this point the 
fire can be seen at night time coming from the top of the kiln. 
The kiln is now “hot” and the bricks commence to shrink or 
“settle” and all the platting is turned down. Up to this point 
care must be used to gradually increase the heat. The bricks 
now get their heaviest heat, and the oxides of iron are changed 
to the anhydrous peroxide, giving the bricks their red color. If 
the heat in the arches is too great, the bricks run, stick together 
or become distorted and cracked. After the firing has been done 
the doors are all closed and plastered over to prevent any air 
from entering. 


166 NEW YORK sTATE MUSEUM 


If the bricks are put into the kiln before they are sufficiently 
dried, or if they are heated too quickly, they are liable to crack. 

In the case of coal, grates have to be put in a few inches above 
the level of the floor, and for oil, burners are needed. 

After a kiln of bricks has been burned the ends of the arch 
bricks are often black, caused by the particles of dust and carbon 
which have been carried upward sticking to the brick when they 
were in a soft condition, due to the high degree of heat. 

As to the action of the coal dust in the brick. At first 
while the brick contains water, there is no access for the air to 
the particles of coal. However, as the firing proceeds, the water 
is driven off leaving the brick porous, allowing the air to enter for 
the combustion of the coal. Particles of lime and lumps of clay 
cause a splitting of the brick. Insufficiently burnt bricks are 
called “pale” and sell for $3.75 per 1000. 

The kilns take several days to cool, and, when cool, the bricks 
are put on wheelbarrows, and taken to the freight cars, or barges, 
and then shipped to the market. If the kiln shed is not situated 
along the dock, the barrows are put on a car, which is run down 
a track to the scow. The time of burning is from five to seven 
days with wood and four to five days with oil. The cost of burn- 
ing with wood is 60 to 75 cents per 1000 brick, and with coal the 
cost of burning is 40 to 50 cents per 1000. Burning with wood is 
the cheapest method as far as implements are concerned. With 
coal there is the cost of grates and with oil there is a royalty of 
$160 to be paid on every burner. The latter is, however, the 
cheapest method as regards the price of fuel. The great majority 
of the yards along the Hudson use wood, a few use coal and two 
or three use oil. With coal and oil the heat can be better regu- 
lated than with wood. Another important point is the amount 
of pale brick produced. Most of the yards in New York burn 
their bricks in scove kilns. In these there is sometimes a loss of 
as much as 50,000 to 75,000 in a clamp of 500,000 bricks, while 
in a permanent kiln such as the Wingard or similar, the amount 
of pale brick is said to be not over 745,000 usually. Again in 
the case of permanent kilns, it takes no more, if not less, time to 
set the bricks and there is less daubing to be done. Regarding 
the amount of labor required in burning, one man is supposed to 
tend three arches. 
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Stiff mud process 


This is so called from the fact that the clay is molded}quite stiff, 
being forced from the machine in the form of a hard bar which 
is cut up into brick. 

The clay is sometimes prepared in pug mills which have been 
previously described, but pan crushers are mostly used for this 
purpose in New York. 


Pan crusher. 


Pan crushers.— Of these there are two classes, viz : Dry‘pan 
crushers and wet pan crushers. The former pulverizes the mate- 
rial as it comes from the bank, the latter tempers it with water. 
In either case the crushers consist of a circular pan in which 
there are two iron wheels revolving on a horizontal axis. They 
are made to revolve by friction against the pan which is rotated 
by steam power. Ina dry pan the bottom is perforated and the 
wheels weigh 2000 to 5000 pounds each. The wet pan has a 
solid bottom, in which there is a door through which the material 
can escape when sufficiently tempered. 

A good dry pan will grind 100 tons in 10 hours through one- 
eighth inch screens.* 

Two scrapers are placed in front of the rollers to throw the 
material in their path. Ina wet pan water is added to the clay 


* E. Orton, Jr., Clay Working Industries of Ohio, 1893, p. 142. 
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and when a charge is sufficiently tempered it is removed either 
through a door in the bottom of the pan, or else by means of a : 
shovel attached to along pole and pivoted on an upright support. 
Wet pans are more expensive than pug mills and require more 
power to operate, and they do not temper the material as evenly. 
They are, however, better adapted for tough and shaly clays. 


Stiff mud, wirecut machine. 


_ Stiff mud or wirecut machines. Their name indicates the 
nature of the process. The clay is tempered quite stiff, and 
charged into the machine from which it is forced in the form of 
a rectangular bar whose cross section has the same area as the 
greatest plane surface or end of the brick. The bar of clay 
as it issues from the machine is received on the cutting table, and 
is cut up into brick either by means of a series of parallel wires 
set in a frame which slides across the cutting table, in which case 
the machine stops when the bar has issued a certain length, or 
else the bar of clay issues continuously, and is cut up by means of 
wires on a revolving frame. The former method is usually 
employed in connection with the plunger type of machine and the 
latter with the auger type. 

The plunger machine consists of a large iron cylinder into which 
the clay is charged, and from this it is forced out through the die. 
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The auger machine consists of acylinder with a conical end. In 
this is a horizontal shaft bearing a screw or knife blades so set that 
their action will force the clay forward. At the forward end of the 
shaft is an iron screw which forces the clay out through the die. 
The clay is fed at the large end of the cylinder. It will thus be 
seen that the clay undergoes a large amount of compression and 


Auger machine. 


that considerable power is required to force it through the die. 
Auger machines are either end cut or side cut according as the 
area of the cross section of the bar is the same as the end or side 
of a brick. The great objection to this form of brick machine is 
the spirally laminated character which the brick has, owing to 
the manner in which the clay is forced through the die. Never- 
theless this machine is extensively used at the present day, 
especially in the manufacture of paving brick. It has a large 
capacity, 60,000 brick being not an unusual output for 10 hours. 
The capacity of the auger machine is often increased by causing 
two streams of clay to issue from it and certain machines are 
said to have produced 150,000 brick per day. Plunger machines 
have a capacity of 25,000 to 30,000 per day. 

The green bricks are usually piled on cars and these are run 
into heated tunnels to dry. If soft mud bricks are dried in 
tunnels then the cars must have racks on which to set the 
pallets bearing the bricks. Stiff mud bricks can, however, 

22 


170 NEW YORK STATE MUSEUM 


be set on each other setting the bricks of two successive courses | 
at right angles to each other. Each car carries about 360 brick. 
Tracks are laid from the machines through the tunnels to the 
kilns. The tracks are laid in two directions only, at right angles 
to each other, and turn tables are placed at the points where 
tracks intersect. The tunnels are built of brick or wood. They 
are about five feet high and four feet wide. Several methods 


Tunnel dryers. 


are used to heat the tunnels. There may be a fireplace'at one 
end and a system of parallel flues under the tunnel to conduct 
the heat. A second method is to use steam heat, the pipes being 
laid along underneath the floor of each tunnel or along the sides. 
Exhaust steam is used in the day time and live steam during the 
night. Another method is to heat the tunnel by a hot blast. In 
a good dryer the natural draft should be sufficient to draw the 
air through the tunnels. Six or more of these drying tunnels are 
usually set side by side. Artificial drying takes from 24 to 36 
hours. The green brick are put in at the end nearest the 
machine and the cars with the dry ones drawn out at the 
opposite end. It is of importance that the capacity of the dryers 
should not exceed that of the kilns. Artificial dryers have the 
advantage of permitting a plant to be run all winter. The cost 
of flue dryers is set at 25 cents a thousand brick with coal at 
$2.50 per ton. 
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Scove kilns, clamps or down-draft kilns are used for, burning 
the product. The principle of burning is much the same in all 
three, although many manufacturers claim that the burning can 
be better regulated in clamps and down-draft kilns, while others 
claim the opposite. In the latter the bricks in the upper portion 
of the kiln receive the greatest amount of heat, whereas in a 


Down-draft kiln. 


scove kiln or clamp the arch bricks, which have to bear the 
weight of the overlying bricks, are heated the most and often 
become crushed out of shape. Regarding the rectangular and 
circular down-draft kilns, the latter are bound easier than the 
rectangular ones, this being of course necessary in order to pre- 
vent a bulging of the walls during burning. 

toll crushers.— This type of machine is extensively used in the 
preparation of tough or stony clays. They consist of two or 
four steel rolls, which revolve at different velocities. They are 
usually enclosed and the clay is charged into a hopper above 
them. The crushed material passing out below is received on a 
traveling belt and carried tothe pug mill. Crushers are objected 
to by many on the ground that they make the clay flaky, in 
which condition it does not make a good brick. Subsequent 
pugging, however, usually doesaway with this. By many manu- 
facturers rolls are used as a means of breaking up the stones and 
thus avoid drying the clay and screening it. There is no 
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special objection to this unless the pebbles are limestone and then © 
they should not be allowed to enter the brick. Several forms of — 
machines have been invented which, it is claimed, break up the 
clay and separate the pebbles at the same time. 

Barrel sieves are sometimes used to get rid of pebbles in 
the clay. In this case the clay has to be first dried and. 
broken up. 

Dry clay process 

The introduction of this method in the United States dates 
back 15 or 20 years only, it having been first introduced at 
Louisville, Ky. In New York it has not been in use over five 
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Dry clay plant. 


years, and there are only five machines in use in the state. 
The clay after being dug is usually stored in sheds to dry. When 
ready for use it is taken out and charged into the disintegrator 
or dry pan, preferably the latter. Dry pans have been described 
in connection with the stiff mud process; as to disintegrators the 
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New York brickmakers use a Steadman. It consists of a 
 eylindrical flat box about three feet in diameter, within which 
two concentric wheels with iron arms revolve at a high rate of 
speed ; the clay being thrown around between these is quickly 
broken up. If the clay is charged in too moist a condition it 
will not be thoroughly pulverized, at the same time it must not 
be charged too dry and thereby prevent the particles in the 
green brick adhering together. After passing from the disin- 
tegrator the powdered clay is carried by an elevator to the upper 
story where it is discharged onto a long screen inclined at an 
angle of about 45 degrees. The material which has been ground 
fine enough passes through the sieve and down into the hopper 
over the molding machine. The tailings fall into a hopper at 
the lower end of the sieve and are carried back to the dis- 
integrator. 

Now comes the molding, the manner in which it is done char- 
acterizing the process. The molding machine consists of a massive 
frame of forged steel about eight feethigh. Three feet up from the 
ground is the delivery table, sunk into which is the press box. 
Connected with the hopper above the machine by means of two 
canvas tubesis the charger. This latter slides back and forth on the 
table. It is filled on the backward stroke and on its forward stroke 
lets the clay fall into the mold box. The charger then recedes 
to be refilled and at the same time a plunger comes down press- 
ing the clay into the mold. As the upper plunger descends a 
lower plunger which forms the bottom of the mold moves upward, 
so that the clay receives pressure from above and below. The 
upper plunger then rises, and the lower plunger ascends until 
the lower surface of the brick is even with the table. Again the 
charger comes forward, shoving the green brick forward on the 
table, the lower plunger drops and the mold box is once more 
filled with clay. The faces of the mold are of hard steel heated 
by steam to prevent adherence of the clay. Air holes are also 
made in the dies, but are apt to become clogged up. The pressure 
from above is applied by a toggle-joint arrangement, and it is 
claimed by the manufacturers of the Boyd dry clay presses that 
the pressure exerted on each brick is 150 tons. One to six bricks 
can be molded at a time, according to capacity of machine. On 
a four-brick machine about 20,000 are molded ina day. As the 
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molded brick are shoved forward on the table by the charger 
they are placed on cars and either taken to drying chambers or 
set directly in the kiln The green brick require great care in 
handling as they are very tender. Drying must be done very 
slowly to prevent cracking. Burning is usually done in down- 
draft kilns. The manner of burning does not differ essentially 
from that followed for other makes of brick. By setting directly 
in the kiln without previous drying it takes longer to water 
smoke. This in any case should be done very slowly and the 
burning should not be pushed until water smoking is entirely 
finished. It is claimed by some that one sixth to one quarter 
more fuel is required to burn dry clay bricks than those made by 
other processes. 
The type of kiln used varies. 


Cost of production 


This item varies considerably depending on a variety of circum- 
stances, such as the method of manufacture employed, cost of 
labor, locality, etc. 

Brick manufacturers are generally unwilling to give informa- 
tion on this subject, and the figures given, therefore, can only be 
considered approximate. 

The use of improved machinery and methods will often lower 
the cost of production considerably, but this generally requires a 
much greater outlay of capital than seems to be in most instances 
available. 

By the hand power method the cost of manufacture is $3.75 to 
$4.00 per 1000 delivered at the yard. On Long Island where the 
soft mud process is almost exclusively used the cost is said to be 
$3.00 per 1000 delivered at the yard. Hudson river manufac- 
turers quote the cost at $5.00 per 1000 delivered in New York 
city; this figure includes $1.25 for transportation and 25 cents 
per 1000 for commission. 

The brick yard is usually owned by the manufacturer but the 
clay bank is worked on one of the following bases: 

1 The manufacturer owns the bank. This is by far the best 
and most profitable arrangement. 

2 The brickmaker pays a certain rental, usually nine or 10 per 
cent. 
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38 The owner of the clay bank gets so much per 1000 brick. 
At Haverstraw this varies, for instance, from 25 cents to $1.25 
per 1000. With this arrangement the manufacturer is bound to 
a certain amount of production. 

Of the three methods for manufacturing brick, the soft mud 
process is the cheapest as far as first cost of plant is concerned, 
but it is probably not the cheapest to operate, as more labor is 
required. The other two methods used, the stiff mud and dry 
clay, require considerable outlay of capital. Less labor is 
required for operating either of the last-mentioned plants. The 
actual cost of production by either of these methods I have not 
been able to obtain. It is doubtful if the dry clay process is the 
cheapest, as the manufacturers of this class of machinery claim, 
for the economy gained, due to the shortness of the method, is 
probably counterbalanced by the increased time of burning and 
consequently greater amount of fuel used. With the soft mud 
process one man per 1000 brick is what the manufacturer figures, 
that is, if the yard has a capacity of 50,000 per day, a force of 
50 hands is required to operate the yard. 

As regards fuel, for instance, a saving of 30 cents can easily be 
made by using coal instead of wood, and gas is considered about 
25 cents cheaper per 1000 than coal. Further economy may be 
made by the use of the proper class of machinery for haulage. 
Carts can usually be used economically up to 400 feet, beyond 
this it will usually pay to lay tracks and use cars hauled by horses. 
Above 600 feet steam haulage has been found economical. Self- 
acting planes and cable haulage have been used to advantage in 
a few instances. 


Detailed account of brick yards 


As the brick yards are scattered all over the state, a division of 
them into groups for convenience is more or less arbitrary, 
However, the following classification has been made. 

Brick yards of eastern New York 


“g “ — “ central New York from Schenectady to Buffalo 
= «  * Oswego, Jefferson and St. Lawrence counties 
‘6 “ = southern New York 


as «  « Long Island 
‘ Staten Island 
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Most of the bricks manufactured are sold in loca] markets. 
The greatest proportion of the Hudson river ones, as well as 
some of those made on Long Island and Staten Island are sold 
in New York city. Other large markets are Buffalo, Rochester, 
Syracuse and Albany. 

Croton Landing, Westchester Co. There are three yards, all 
situated on Croton Point and having a yearly capacity of 
61,000,000 brick. The yards of the Anchor Brick Co. are situated 
at the base of the point, a short distance south of the station 
and along the railroad track. One yard is situated a few feet 
above river level, the other 90 feet above it on a delta terrace. 
The clay deposit adjoins this yard. It is basin-shaped, and 
varies in depth from 40 to 70 feet. The clay is mostly blue, and 
is underlain by hard pan, the pebbles of which are cemented by 
clay stained with limonite. The present excavation is about 40 
feet deep; the bottom of it is 40 feet above mean tide. Borings 
show an additional depth of 35 feet in the center, and the 
engineer who made them calculates that at their present rate of 
manufacture there is sufficient material in sight for 15 more 
years. The stripping amounts to about 10 feet of loamy clay 
and sand. Streaks of gravel are not uncommon in the clay. 

The deposit is worked in benches having a long working face 
and these benches converge to one point at the eastern end of 
the pit, from which a single track is laid up to the tempering 
machine. Tracks are also laid along the benches, and as the work- 
ing face recedes the tracks are shifted with crowbars. The cars 
are brought down to the working face by gravity, or a small 
engine which is chiefly used to draw them to the tempering pits. 
A temporary track is laid over the ring pits, upon which the 
cars can be run to facilitate dumping. Those cars containing 
clay for the lower yard are run on to a self-acting inclined plane, 
and on this the empty cars, and tempering sand for the upper 
yard are also brought up. The tempering sand is dug by asteam 
shovel, at the base of the terrace escarpment. The bricks are 
dried on covered yards and burnt in a special type of kiln. It 
consists of two walls of best quality brick, about 15 feet high 
and 14 inches thick. The lower portion containing the doors 
are two feet thick, and the two walls are about 20 feet 
apart. The two ends have to be walled up with double coal 
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pricks after the kiln is filled. Coal is the fuel used. The bricks 
4 hen burnt are loaded on cars and run down to the dock, 
those from the upper yard going on the gravity plane. The 
‘tempering sand is discharged by the shovel into small cars which 
are drawn up an incline to the top of a framework and dumped, 
the sand falling through a series of screens into cars below. 
_ The Croton Brick Co. has two yards; an openand a pallet yard. 
They obtain all their clay from the river with a scoop dredge. 
It is dumped into cars on a scow, which when full, are run up an 
inclined plane on the shore and dumped. The clay is thus 
exposed to the weather for several months before it is used. It 
‘costs about 15 cents per cubic yard to deliver the clay on shore 
and 10 cents per cubic yard to haul it to the pits. Tempering 
sand is obtained from the escarpment of the delta terrace just 
south of the yard. At the pallet yard they use a hand machine 
to square the green bricks on the racks. It consists of two plates 
of steel, attached to which at right angles and on the same side 
of the plates, are 12 smaller ones, the height of a brick. 
Attached to the large plates are two handles. The two large 
plates slide back and forth on each other and so that the small 
plates can be brought together. This machine is set on six 
bricks at a time and by moving the handles the plates press 
against the brick, squaring the corners. It is said a boy can 
‘square a pitful of brick (85,000) in a day. The molding machines 
have an endless chain with buckets attached to them for feeding 
the sand. This leaves only the clay to be shoveled into the 
machine, and the feeding of the two uniformly and continuously 
gives a more evenly tempered mixture. It will be seen in this 
case that no soak pit or ring pit is used and the molding machine 
does all the mixing. The molding sand is dried by spreading it 
out on the kiln floor, it being claimed that it dries quicker this way 
than if it were banked up against the kiln as is commonly done. 
The W. A. Underhill brick yards are situated midway between 
the base and end of Croton Pt. They have two yards, both 
covered ones. The brick made at this yard are sold mostly for 
fronts, selling for $14a1000. The clay bank lies between the 
two yards; it has a height of 40 feet above mean tide and 
extends 15 feet below it. At this last-mentioned depth the blue 
clay stops and is followed by two feet of yellow clay, several 
inches_of quicksand and through which spring water enters and 
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finally hardpan. There is a stripping of fine sand, which varies 
from 10 to 20 feet in thickness. Some portions of this sand are 
found to make a better brick when mixed with the clay than © 
others. The clay is mined in benches, and narrow tracks are 
laid along the working face. Side dump cars are used to haul | 
the clay, being run in trains of three, drawn by four mules. | 
The tracks are.laid around the ring pits, so that the clay may be 
easily discharged into them. 
Below are given two partial analyses of clay from this bank: 


Upper Blue clay. Lower Blue clay. 
Silies, ob Jhasthied eee tees 62.30 5.74 
ALlummiiats i. diy eee ee eee 14.663 96-81% 
Peroxide of iront: 535 pt 9.% 4.6 
Linmien ce. pide ond Vie eee 3.98 2.98 
Mearenesiay. <sisimsate.): Bee 1.05 1.4 


Crugers, Montrose and Verplank, Westchester Co:— These three 
localities lie so connected and their clay banks are so similar that 
they are best described together. The clay is extremely vari- 
able in depth, due tothe great irregularity of the face of the 
underlying rocks; it is both blue and yellow. No special method 
is used in mining the clay, it being dug at any convenient spot 
till the underlying rock is reached and then the bank is attacked 
at another point. At Montrose and Crugers the clay is over- 
lain in places by a moderately fine sand and gravel, crossbedded 
in places. The clay varies from six to 50 feet in thickness. 
It extends in places to an altitude of 90 feet, as at McConnell and 
O’Brien’s bank, while at others as McGuire’s bank it only reaches 
a height of six feet above mean tide. At this latter locality the 
clay is overlain by 10 feet of sand and coarse gravel and has been 
excavated to 10 feet below mean tide. 

A partial analysis of the buff clay from McConnell and 
O’Brien clay bank at Verplank is given below: 


Silicas< heihak. VIP ae aa 50.92 
Adumiinay hPa PY Ay BRE) tithes eres 26 .87* 
Peroxide.of won) 3) SAAS a eee 4.90 
Lame. oa Se FOR ay SP A Roe ee: eee eee 2.52 
Maoniestas'.. (2s SR ea BaMile Pea eae ee 1.56 


* Alumina is probably too high.—H, Ries. 
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King and Lynch’s yard is situated on George Point near 
Montrose. The bank is about 700 feet distant, and the clay is 
hauled in cars drawn by horses. At most of the yards the haul- 
age is down grade. Fisher’s clay bank at Crugers is overlain by 
two feet of loam. This is used to supply part of the tempering 
material and the rest is obtained from Jones’ Point. At the yards 
on Verplank Point horse power is chiefly used to operate the 
machinery. Most of the yards at this locality obtain their clay 
from the pits of the Hudson River Brick Co. This clay bank 
is worked in benches. The haulage distance is about one half 
mile. It is done either in carts or else in cars run on tracks — 
and drawn by horses. 

Along the New York Central Railroad tracks a short distance 
south of Montrose station are the yards of C. Hyatt and J. 
Morton. Mr. Morton also has a covered yard on Verplank Point 
where front brick are made. Their banks are practically a con- 
tinuation of each other. The clay is both blue and yellow and 
is overlain by several feet of coarse sand. Hyatt uses steam 
power and Morton horse power to run his machinery. The 
bricks are loaded on cars and shipped to various points along the 
Central Railroad. 

Peekskill, Westchester Co. Bonner & Cole’s brick yard lies 
between the river and the railroad about three quarters of a 
mile south of Peekskill. The clay lies below tide level. It is 
claimed that borings have shown a thickness of 50 feet. There 
is on the average a stripping of five feet of gravel and cobble 
stones. 

South of this yard are two others, viz., Oldfield Brothers and 
the Bonner Brick Co. Their clay is similar to Bonner & Cole’s, 
but rises to a greater height above tide level. 

Haverstraw, Rockland Co., is one of the great brick man- 
ufacturing centers of New York state, there being forty-two 
brick yards, with a yearly capacity of 238,000,000 bricks. The 
yards are situated in a line along the river stretching from the 
lower end of Haverstraw Village northward around Grassy Point, 
to Stony Point. A few of them are situated along Minisceongo 
Creek. Most of the yards along the river are digging their clay 
below tide level. At the south end of the village a dam was built 
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at an expense of $30,000, reclaiming thereby 12 acres of clay 


land from the river. This last-mentioned bed of clay isunderlain © 
by till and modified drift, from which tempering sand is obtained. — 


The clay within this enclosure has been excavated to a depth of 20 


feet below mean tide. In the pits of the Excelsior Brick Co. they © 


have reached a depth of 35 feet below river level; in Donnelly & 
Son’s pit, 45 feet, and west of Washburn’s yard, 40 feet. A pipe 


well was sunk from mean tide level 100 feet through blue clay, in © 
the Excelsior Co.’s clay, and at this depth struck bed rock or a ~ 


large bowlder. 
The clay in these pits is rather sandy on top, but is said to im- 


prove with the depth. Itis mostly blue. Streaks of quicksand — 
are always liable to be encountered. In those pits situated along — 


the river and to the rear of the yards, there is no expense of strip- 


ping unless the excavation is widened, but there are two impor- — 


tant items of expense, viz.: pumps to keep the water out of the pits, 
and the maintenance of corduroy roads leadingd own into the pits. 
The clay is dug at any convenient point within the excavation 
and hauled in carts to the yard. About one quarter mile west of 
the river, where the terrace is 40 to 50 feet high, clay is being 
dug from the escarpment to supply the yards of J. D. Shankey, 
Buckley & Carroll, Phil. Goldrick, R. Malley, and J. Brennan. 
Some of the yards situated on Minisceongo Creek have to haul 
their clay 400 to 500 yards. Where theclay is obtained from the 
terrace escarpment there is in most cases a stripping of from six 
to 10 feet ofsand and gravel. This is screened and used for tem- 
pering. The Excelsior Co. has tried to use clay dredged from 
the river, but gave it up after one season’s trial for reasons un- 
known. Most of the brickmakers at Haverstraw temper their clay 
in soak pits and burn their bricks with wood. They all use open 
yards for drying except the Diamond Brick Co. which has re- 
cently put ina tunnel drier. The Excelsior Co. have a covered 
yard and Bennett, Rowan & Scott used pallet dryers. At most 
of the yards the barges can be brought to within a few feet of the 
kilns, and those yards not situated directly on the water, put the 
barrows loaded with brick on flat cars and run them down to the 
dock. 
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Stony Point, Rockland Co. This is practically a part of Haver- 
straw. There are four yards here. They obtain their clay from 
one large shallow excavation on the west side of the West Shore 
Railroad track and 500 feet north of Stony Point railroad station. 
The clay has to be carted from 100 to 300 yards, and 
when the excavation is widened there is a stripping of three to 
six feet of sand and cobblestones. Corduroy roads have also to 
be used. The four yards are situated along the water front. 
One of them, Riley & Clark, uses stationary kilns. Riley & Rose 
have a covered yard, the other three firms dry their bricks on 
open yards. The clay bank is owned by T. Tompkins & Son. 

The following are some tests of Haverstraw brick made by 
M. Abbott at the time the East River bridge was being com- 
pleted. No packing was put between the brick and plate of 


testing machine. 


Crushing strength 
per square inch. 


PP AITATIN 5509.5 no: 3060 
Whole brick tested on end...... 1 1600 
VOTRE O co ns spies 2065 
Weisner 4153 
Half brick tested on flat side.... : (Jo a 2669 
BT orn adh soi 3371 
Tae tn 5 6400 
Half brick tested on edge....... . MERE. 3.5 e «ss 2900 
PEVCrnme ye o8 ks: 4612 


Had the surfaces been ground parallel and cardboard or blot- 
ting paper been put between the face of the brick and plate of 
machine, higher results would have no doubt been obtained. 

Thiells, Rockland Oo. About two miles south from Haver- 
straw and half way between the stations of Ivy Leaf and Thiells, 
on the New York and New Jersey Railroad, is the brick yard of 
Felter & Mather. The clay deposit is basin-shaped, about 15 
feet thick, as determined by boring, and has a slightly elliptical 
outline The clay is chiefly of a blue color, the upper portion 
being weathered to yellow. It is overlain by a few feet of drift 
containing small bowlders and underlain by similar material. 
The tempering sand is obtained from a bank’on the opposite side 
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of the railroad track about 1000 feet:from the yard. Tempering | 
is done in ring pits; the bricks are molded in soft mud machines _ 
and dried on an open yard. Burning is done in scove kilns. | 
The product is shipped to various towns along the line of the 
railroad in New Jersey. 

Cold Spring, Putnam Co. A brick yard was in operation north © 
of this town for a number of years, but has been shut down on ~ 
account of the clay giving out. | 

Storm King, Dutchess Co. About 1000 feet north of the 
station is a clay deposit, chiefly yellow clay. It is worked by ~ 
Mosher Bros. The bank has slid considerably; it has a vertical — 
height of 50 to 60 feet. 4 

Cornwall on Hudson, Orange Co. OC. A. & A. P. Hedges are © 
the only brick manufacturers here. Their yard is situated on the 
West Shore Railroad about a mile north of Cornwall station. 
They have 27 acres of clay land. Blue and yellow clay are 
found in the bank, the main portion_of which is covered by delta 
deposits of Moodna River. The clay layers are much compressed 
in places, making it difficult to excavate and necessitating the — 
use of picks. The bank is worked in,benches and the clay has to 
be hauled about 300 feet to the machines. The stripped sand 
can be used for tempering. Many bricks are shipped to points 
on the New York, Ontario and,Western Railroad. 

New Windsor, Orange Co. There are six yards here. They 
obtain their clay from the escarpment of a terrace 110 feet high. 
Their clay is both blue and yellow. Streaks of quicksand occur 
in the blue. The yellow is dry and tough, and has to be 
worked by undermining. In thickness the clay varies from 20 to 
60 feet; the layers are in many places contorted, and in some 
cases the stratification has been obliterated. Overlying the clay 
is gravel and sand; the latter is used for tempering. Most of 
the New Windsor clay permits the addition of very little water 
in tempering. Ring pits and Adam machines are used at these 
yards. The yards are all situated along the river and ship their 
product on barges or by the West Shore Railroad. 

Dutchess Junction, Dutchess Co. There are several brick manu- 
facturing firms having yards along the river south of Dutchess 
Junction (see table No.1). They obtain their clay from the escarp- 


EE ————— 
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ment of an 80-foot terrace which extends from a short distance 
“north of Storm King to Dutchess Junction. The clay has a fairly 
uniform thickness; the upper four to eight feet are yellow, the 
rest blue. The greatest thickness of clay known for this locality 
is at Aldridge Bros.’ yard, where a well was sunk 65 feet through 
the clay, which added to the height of the bank (65 feet), gives 
us a total thickness of 130 feet at this point. The clay is usuaily 
covered by gravel, and by sand in some cases sufficiently fine to 
be used for tempering or even molding. It is worked in 
benches, and the haulage distance is 200 to 300 feet. At 
Timoney’s clay bank there is some extra labor in stripping the 
scrub oaks and other bushes which cover the surface of the ter- 
race. 

Fishkill, Dutchess Co. Harris & Ginley’s yard is situated 
about one quarter mile below the town The clay bank is leased 
from the New England Railroad Company. It was formerly 
quite thick, but clay having been dug for 50 years but a small 
portion of the bank remains. The clay has a maximum thickness 
of 45 feet. Streaks of quicksand occur throughout the clay; it 
is underlain by hardpan and shale. 

The other yards at this locality are situated along the river 
from a point about one half mile above Fishkill up to Low Point 
station. One of the yards is just north of Low Point. The most 
southern one is that of Aldridge & Sherman, with 600 feet 
water front. The clay land of these two firms belongs to the 
W.E. Verplank estate. Next on the north are the works of the 
Brockway Brick Co., with 1200 feet of water front. This firm . 
owns its clay bank. The bricks are dried on pallets. The next 
two yards belonging to Lahey Bros., (650 feet water front) and 
Dinan & Butler (475 feet water front), respectively, lease their 
clay bank from the W. E. Verplank estate. Dinan & Butler have 
a pallet yard. The five above-named iirms obtain their clay just 
east of the yards from the escarpment of a 90-foot terrace; it is 
both blue and yellow and overlain by four to six feet of loam, 
sand and gravel. A short distance north of Dinan & Butler’s 
yard is that of J. V. Meade. About 20 feet of clay are exposed 
in the bank, which adjoins the yard. The clay is overlain by 
four to six feet of sand and cobblestones. The sand is screened 
and used for tempering. 
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C. G. Griggs & Co.’s brick yard is located along the river about 
one half mile north of Low Point station. An opening has been 
made for clay about 800 feet east of the yard; the clay as” 
exposed at present is 20 feet thick and overlain by two feet of 
loam. One hundred feet farther east, and at a slightly higher 
level, sand for tempering has been dug to a depth of eight — 
feet without finding clay. The clay is hauled in carts to the | 
yard. | 

ftoseton, Orange Co. There is a remnant of a terrace at — 
this locality 120 feet high. From this J.J. Jova and Rose & Co. 
obtain their clay. The former has 80 acres, the latter 40. The 
clay is mostly blue and rises to a height of 100 feet above the 
river. At Jova’s upper yard it is underlain by limestone and 
overlain by sand. On top of the clay at his lower yard are 10 to 
15 feet of sand and gravel. | 

A well was sunk from river level at Jova’s and passed through 
the following : 


Blue. Gay. ok oy = asics baie 80 feet. 

Quicksand © 0: 53 52%, st Oe eee a erie 

Loose sand and gravel ..... Focal yas Seerak ean (2 
180 feet. 


Adding to the above section 100 feet of clay above river level 
gives us a total thickness of 180 feet of clay. At Rose & Co.’s 
yard, which adjoins Jova’s on the south, a well was sunk 135 
feet through blue clay, it is claimed. Adding to this 108 feet of 
clay above mean tide gives us a bed of clay 243 feet thick. The 
terrace which the clay underlies at Roseton extends back from 
the river several hundred feet into a reéntrant angle of the hill. 
The clay contains little sand and is worked in benches. Carts 
are used to haul the clay. South of Roseton station is a bank of 
sand of alternating yellow and grayish black layers, which has 
been used for tempering, but is said not to give as good results as 
that on Jover’s premises. 

Port Ewen, Ulster Co. 8. D. Coykendall’s yard lies near 
the junction of Rondout Creek and [ludson River. The bank is 
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a 

_ just west of the yard. There is a considerable stripping of fine 

sand and the clay slides quite easily. It isdug at any convenient 

point of the bank. The overlying sand can be used for temper- 
ing and molding. Oilis used for burning the bricks. A short 
distance farther south along the river is J. Kline’s yard. He 
obtains his clay from various points in the terrace escarpment 
and in some cases hauls it nearly a quarter mile. Mr Kline has 
made borings at various points along the river and the terrace 
and in the escarpment in the vicinity of his yard and claims that 
at none of them has he found over ‘8 feet of clay. Beneath it 
was hardpan. This would seem to indicate that the central mass 

of the embankment is rock, overlain by hardpan, and that on this 
the clay is laid down. In many places the clay is covered by 10 
to 20 feet of fine stratified sand. 

The following is an analysis of the blue clay near Rondout 

which is used for the manufacture of cement : 


(ae alle Ge eas Sana AO 57.8 
Peroxide of iron and alumina.................. 22.6 — 
REESE ERG ett Ye PON oe ae ws 4.85 
EI EAE ee See Ne aes 2.07 
MERIC RICE os sin aca g Woes cule we we oes 12.68 
100.00 


Last Kingston, UlsterCo. There are eight brick manufacturing 
firms at this locality, viz.: Streeter & Hendrix, D. 8. Manchester, 
Brigham Bros., C. A. Schultz, A. S. Staples, R. Maine & Co., 
Terry Bros. and W. Hutton. They all obtain their clay from the 
terrace escarpment which extends from Glasco to Rondout. 
(For thickness of clay see table.) At Street & Hendrix’s yard 
the clay lies some 300 yards from the river. They obtain their 
tempering sand from Wilbur. Manchester’s bank is similar. At 
Brigham Bros.’ yard the clay is yellow, being weathered clear 
through to its base. It has a thickness of 10 feet and rests on an 
uneven ridge of shale. On account of its toughness it is worked 
by undermining, as is the case with other yards along here where 
clay is being dug. C. A. Schultz has an exposure of clay 80 feet 
thick, overlaid in spots by sand that can be used for tempering. 
Next on the south is A. S. Staples’ yard. The bank has been 
24 
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excavated to a lower level than the preceding one. The clay is 
underlain by hardpan. R. Maine & Co. have five acres of clay 
land. The terrace here is quite narrow. At Terry Bros’. yard 
the clay, which is mostly blue, has been excavated sufficiently to 
expose the limestone against which the terrace lies. At Hutton’s 
yard the blue clay is exposed from eight feet above mean tide, to 
110 feet above it; overlying thisis 10 feet of yellow clay and then 
15 feet of sand. It will be seen from the limits quoted above 
and in the table, that the thickness of the clay between Glasco 
and Rondout varies considerably, amounting to 120 feet in 
places, while in others it is not over 15 or 20 feet. This is due 
to the great irregularity of the underlying rock surface. 

Smith’s Dock, Ulster Co. The only yard here is that of Theo. 
Brousseau. He has about 90 acres of clay land. Theclay, which 
is mined with plow and scrapers, is obtainel from the terrace 
east of the yard. It is mostly blue and covered by a few feet of 
loam. The yard lies some 700 feet from the river and the 
bricks are carted down to the dock. Brousseau’s property 
extends west to the West Shore Railroad and the farms 
north and south of him are underlain by clay. 

Malden, Ulster Co. The clay at Cooney & Farrell’s yard to 
the north of the village is mostly yellow, and lies 10 to 20 feet 
thick on the upturned edges of the Hudson River shales. This 
yard was started in 1891. 

Glasco, Ulster Co. Washburn Bros. This firm is one of the 
largest producers along the river having a yearly capacity of 
50,000,000. They have about 150 acres of land, a large part of 
it being situated along the river. Their clay is mostly blue and 
rises in a bank to the height of 130 feet. It has been excavated 
to eight feet above mean tide. The upper 10 feet is yellow sand; 
a thin strip of yellow clay separates it from the red. The lower 
third of the bank is somewhat sandy, and the best results are 
obtained by a mixture of the upper and lower portions of the 
clay. Both pallets and open yards are used for drying; 
the former at the yard situated on the terrace. <A short distance 
below Washburn Bros. is F. M. Van Dusen’s yard. The clay is 
blue 70 feet thick and is underlain by shale whose surface is gla- 
ciated. Several feet of loam overlie the clay. Tempering sand is 
brought from Wilbur on Rondout creek. J. Porter’s yard 
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joins Van Dusen on the south. The clay lies on a ridge of 
‘shale which rises steeply from the shore to a height of 60 feet. 
‘The brick yard is at the foot of the cliff and was started in 1891. 
‘Plows and scrapers are used to mine the clay which is of a 
yellow color, and overlaid by three feet of loam. Carts are used 
for hauling the clay. About a mile below this are the yards of 
C. H. Littlefield, A. Rose & Co. and D. C. Overbaugh. The 
three are close together. A ridge of shale rises steeply from the 
river and behind this the clay lies. The terrace here is 150 feet 
high, and borings which have been made show a depth of as 
‘much as 60 feet (see table). The clay is quite dry, and mostly 
yellow. It is worked by picks and undermining. Carts haul it 
to the edge of the cliff, where it is sent down shutes to the tem- 
pering pits. The drying is done on pallets at Rose’s yard. 

Arlington, DutchessCo. Flagler & Allen. The clay deposit which 
is yellow is situated a half mile east of Poughkeepsie and has an 
extent of about 40 acres of clay, it averages from six to eight feet in 
depth. This is easily worked, there being only a stripping of 
six inches of sod. Underneath the yellow is considerable blue 
clay, of which the yellow is of course the weathered portion. 
The clay is tempered in soak pits and about 20,000 brick are 
made daily. The machinery is run by horse power. Repressed 
brick are also made. The clay burns a cherry red. 

H. R. Rose’s brickyard is also situated at this town and about 
three miles east of the Hudson river. The clay deposit, which 
has an extent of 60 acres, is yellow in color and eight feet thick. 
A blue clay is said to underlie the yellow. The bricks are 
molded in soft mud machines operated by horse power. 

Barrytown, Dutchess Co. There are deposits of clay along 
the river at this locality but they are not being worked. The 
following is an analysis of them: 


eo os natn iKhauarelin name + 59.81 
Peroxae. of iron and alumina................- 22.00 
cf th Fa uw: aus ote fen aoe, nlisve sein 4.35 
ad's ae 2 aks wd eeiith Trae 2s 2.29 
as SE ae ee 387 
Combined water and organic matter .......... 7.89 
Peeeee MOL COLOIMINGE 20... ek nce ee ee ads canes 

96.71 
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Catskill, Greene Co. Alexander McLean’s yard is situated on 
Water St. east of the wagon bridge. He has 12 acres of clay 
land. The clay is mostly blue with yellow and red on top, and| 
is about 90 feet thick. 

A partial analysis of the blue clay is as follows: 


Siligar. ee eee eee eee eee ee ee 50.60 
Alumina a ee ee ee ee ere 21.00 
Peroxide of iron. fee pee tee 1.80 
Lime vs Se at 3) 
Magnesia (20 o ibaa eee tite ee eee 96 


The upper portion of the clay bank is a tough material and has 
to be worked with a pick. A gray black sand of the same struc- 
ture and appearance as that at Coeymans underlies the clay. 
At this locality it contains too much lime, however, to use it for 
tempering. Mr. McLean has to bring his tempering sand from 
Jones’ Point at the cost of 40 cents a cubic yard. The manufac- 
ture of drain tile, hollow brick and sewer pipe has been attempted 
with this clay, but was given up it is said for financial reasons. 
Ferier & Golden’s yard is situated on the opposite side of the 
street from McLean’s, and their clay bank is practically a con- 
tinuation of his. Their tempering sand is carted from near the 
West Shore Railroad station, a distance of about three quarters of 
a mile. The bricks are burnt with wood, though petroleum was 
used for a while successfully, it is claimed. The bricks are run 
down to the dock on cars. Lying along the creek north of the 
bridge is the Derbyshire Brick Co.’s yard. Most of the drying is 
done under sheds. The clay is both blue and yellow and is dug 
in a rather steep face causing it to slide often. The blue has 
been excavated to 38 feet from tide level, and its upper limit is 
82 feet above tide; over this is 12 feet of yellow clay and three 
feet of loam. The tempering sand is obtained about half a mile 
from the works As at the preceding yard the bricks are loaded 
on cars at the kiln and run down to the dock. 

Hudson, Columbia Co.. There are three yards at this town. 
J. Fitzgerald’s Sons’ yard is situated in a reéntrant curve of the 
shore, and about 300 yards east of it is the yard of Arkison Bros. 
The former is no longer in operation. Both these firms obtain 
their clay from different faces of the same hill. The clay, which 
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is fairly dry, is mined with plows and scrapers. It is blue and 
yellow, from 70 to 80 feet thick, overlaid by two feet of loam, 
and underlain by grayish black sand. 

_W. E. Bartlett’s brick yard is also situated along the shore, 
about one quarter mile north of Hudson. The clay is similar to 
that farther down at Fitzgerald’s. Scrubby pines cover the sur- 
face at this locality. The bank is worked in benches. Ring pits 
are used for tempering. 

Stuyvesant, Columbia Co. Walsh Bros. have two yards 

‘situated along the river midway between Stuyvesant and Cox- 
sackie. All the clay thus far mined is yellow in color, very tough 
‘and unstratified. It is worked by picks and carted down to the 
yards. The bank which is 30 feet in height is located on the 
hillside some 500 feet east of the yard. It is probably underlain 
by the sand and gravel which crops out in the terrace escarp- 
ment behind the yard, and which is used for tempering. 

Coxsackie, Greene Co. There is only one yard here, that of F. 
W.Noble. Itis situated at an elevation of 100 feet above the river, 
and about a quarter mile north of the village. The clay bank 
adjoins the yard and is 35 feet high. Both blue and yellow 
clay are used. Shale underlies it. The clay is quite dry and is 
broken up by undermining. Soak pits are used for tempering. 
There is an exposure of blue clay in the terrace escarpment 
south of Coxsackie. 

Athens, Greene Co. Of the three yards at this locality, situated 
about half a mile north of the village and adjoining each other, 
only two are running. The most southern one is that of William 
Ryder, situated 80 feet above tide level and about 500 feet from 
the river. Mr. Ryder owns 12 acres of clay land. The clay 
which has not been excavated below the level of the yard runs 
up to 125 feet above mean tide, and is both blue and yellow with 
about six feet of loam covering. A well was sunk 18 feet below 
the level of the yard, without reaching bottom. The clay is 
mined by plows and scrapers. The upper six feet of loam are 
mixed with the clay. The bricks when taken from the kilns are 
sent on cars down to the shore, where they are loaded on barges 
for shipment to New York City. Adjoining this yard on the 
north is that of Mr. Porter, not being worked. A few hundred 

feet north of this, on the south side of Murder Creek, is the yard 
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of I. R. Porter. Although the yard is situated near the shore 
the water is not deep enough for the brick barges, and the bricks 
have to be carted some 200 yards to the dock. The clay bank 
adjoins the yard and is mined by plows and scrapers. Horse- 
power machines are used. | 

Coeymans Landing, Albany Co. There are two brick yards at 
this town; they lie north of the town along the river shore and 
adjoin each other. The one nearest town belongs to Sutton & © 
Suderly, and is worked by them and four other parties. Their 
clay is obtained from the bank west of the yard. It is both blue 
and yellow, chiefly the former, with streaks of fine sand. 

The following partial analysis has been made of Sutton & 
Suderly’s clay: 


Sila. i Os. Le ba PR 51.10 
Alumimg@.....2. 6 Doe eee 17.65 
Peroxide of iron {).. 3020.3). Bee See 6.47 
Lime...) oe ke eee eee 7.45 
' Magnesia... oii 0.) ey eee ee 87 


Being of a soft nature the clay is dug with shovels at any con- 
venient point at the base of the bank, which is 120 feet in height. 
A charge of dynamite is usually exploded in the bank in the 
spring, thus bringing down a large mass of clay to a level with 
the yard. The clay does not have to be hauled more than 150 
feet to the machines. A drive-pipe well sunk near the owners’ 
barn on top of the terrace (140 feet above mean tide) some 300 
feet back from the river, showed 70 feet of clay and 60 feet of 
sand. The sand underlying the clay is of a grayish black color, 
consisting chiefly of grains of quartz and shale, the latter pre- 
dominating.* Grains of garnet and feldspar, and large pebbles 
of quartz are scattered through it. The sand after being screened 
is used for tempering. The upper limit of the underlying sand 
varies, at the north end of the property rising to within a few 
feet of the terrace level, while some 300 feet south of this the 
clay has been excavated to 15 feet above mean tide without 
striking sand. 

Adjoining Sutton & Suderly on the north is the brick works of 
Corwin & Cullough, sublet by them to T. Finnegan and Delaney 


* This underlying material is much faulted owing to the pressure of the clay above it. 
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¢ Lavender. The clay, which is obtained just west of the yard 
has been excavated to seven feet above mean tide and bottom not 
yet reached. It contains several veins of fine sand. Both yellow 
and blue clay are present. At the south end of the yard the 
escarpment of the terrace is drift containing small bowlders. The 
: tempering sand is obtained from this bank. 

- There are outcrops of clay on the land of Mr. Bronk, to the 
north of Corwin & Cullough’s yard; also on the Lawson property 
to east of the white iron bridge crossing Coeymans Creek. This 
latter locality lies some 800 feet from the river, and would be 
somewhat more expensive to work. Again, on Main st., just 
south of the residence of Miss Wolf, there is an exposure of clay 
on the hillside some 400 feet from the river. 

| Albany, Albany Co. There are several yards situated on 
the outskirts of the city. The clay banks, which are all of the 
same nature, belong to the Hudson River estuary formation, 
being stratified and blue or gray in color with the upper portions 
weathered yellow or red. M. H. Bender’s yard is on Delaware 
avenue near Dove St. He manufactures common pressed brick 
and drain tile. The upper loamy clay can only be used for common 
brick; the lower blue and some of the yellow are used for the 
other products. Auger machines are used for better grade 
brick and the tile, and the latter are made in several sizes. 
Scove kilns are used for burning the brick and down-draft kilns 
for the tile. These latter kilns hold 60,000 small size tiles or 
85,000 assorted size. It takes three wheelers and two setters 
two and a half days to fill the kiln and burning occupies four 
days. The tiles after molding are first dried on shelves under a 
closed shed. _ 

Adjoining Bender’s yard are those of J. Babcock, E. Smith, 
J.C. Moore and D. H. Stanwix. They make common brick 
_ chiefly, and their clay banks are the same as Bender’s. They 
are all open yards. | 
_ 1. McCarthy’s yard is situated on First Avenue. The clay 
: bank is about 15 feet thick and covers an area of about 10 acres. 
: ‘It is chiefly blue. The stripping is a light soil and sand under- 

lies the clay. The bricks are manufactured by the soft mud 

process. 
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Alfred Hunter’s yard is situated on Van Woert street near 
Pearl. The clay is blue with yellow on top. About 40 feet of 
clay is at present exposed. There are only a few inches of soil — 
to be stripped. The bottom has not yet been reached. Ring © 
pits and soft mud machines are used and the bricks are dried in 
the sun. Burning is done in scove kilns. Albany and vicinity 
consume most of the product. ! 

The brick yard of M. Roberts is on Swan street between Ten- — 
Broeck and Colonie. The clay is blue in color and about 25 
feet thick. It is overlain by a loose soil; the bottom has not yet 
been reached. Soft mud machines operated by steam power are 
used ; the bricks are dried on open yards and burned in scove— 
kilns. Albany consumes the product. | 

Greenbush, Rensselaer Co. Mrs. T. Rigney’s yard is at East 
Greenbush on the east side of the Boston and Albany rail- 
road. The clay, which is blue and yellow, has a thickness of 
about 90 feet. Loam overlies the clay; the bottom has not yet 
been reached. The machinery is run by horse power. Green- 
bush and New York city are the chief markets for the product. 

Troy, Rensselaer Co. Alex. Ferguson’s brick yard is situated 
on Hoosick above First street. The clay bank is about 40 
feet high and runs in an east and west direction; it is deeply 
incised at either end by two streams. The clay, as is common 
to these Hudson estuary deposits, is stratified, yellow in the 
upper portion and blue clay in the lower. The blue contains 
some quicksand. A stronger and better colored brick is made 
from the tough upper clay, but it shrinks considerably in burn- ~ 
ing. On the other hand the blue clay makes a smoother but not 
as strong brick, but one of more even shape. Underlying the 
clay is slate rock which has been used for building purposes. 

J. B. Roberts’ bank is about 20 feet in thickness. The clay, 
which is mostly yellow, is covered with a foot of loam and 
underlain by gravel. Capacity, two million. 

Cohoes, Albany Co. J.E. Murray. Yard situated between 
Crescent and Cohoes, on west side of Erie canal. The clay is 
chiefly blue, the upper few feet being yellow. It rises in a bank 
to 50 feet height. It is underlain by rock and there is a slight 
covering of loam. The bricks are molded by steam-power 


BRICK YARDS 193 


machines, and dried in the sun. The product is sold in Cohoes 
and vicinity. J. E. Murray also operates the brick yard formerly 
belonging to N. Gardonas. 

J. Baeby. The clay bank is about 40 feet high, 400 feet long 
and about 250 feet from the yard. Mr. Baeby has about 40 
acres of clay land. The clay is yellow on top and blue beneath. 

It is covered by about four inches soil and underlain by gravel. 
One yard is operated by horse, the other by steam power. 

Lansingburgh, Rensselaer Co. T. F. Morissey has a horse- 
power yard situated along the Old Turnpike near the railroad. 
The clay bank is 75 feet high, there being about six acres of 
clay land. The upper third of the bank is red, the lower two 
thirds blue. About 30 feet of sand underlie the clay. 

Crescent, Saratoga Co. Newton Bros. have a bank of clay 30 
feet thick, the upper six feet being gray, the rest blue. There is 
a stripping of two to four feet of sand, which can be used for 
tempering. The blue and yellow clay, together with a certain 

portion of sand, are tempered in the pug mill. The bricks are 
molded on a Martin soft mud machine and dried on pallets for 
about five days. Burning is done in scove kilns and the product 
is loaded onto the Erie canal boats at the yard. 

Mechaniesville Brick Co., Saratoga Co. The brick yard is 
situated on the Champlain Canal in the town of Half Moon, 
about a mile south of Mechanicsville. The clay bank is 50 feet 
high. The upper 10 feet are yellow and under this is blue clay ; 
the latter is underlain by sand. The bank adjoins the yard and 
is worked in benches; the clay is hauled in carts to the ring pits. 
Soft mud machines are used, the brick are dried on pallets and 
burned in clamps. 

Saratoga, C. L. Williams. The yard is situated about one mile 
from the town, 600 feet from the Delaware and Hudson Railroad. 
Mr Williams has about 50 acres of clay land, the clay running 
six feet thick. It is blue, with the upper portion of it weathered 
to yellow. There is a stripping of about one foot of loam. The 
clay is put through a crusher first; it is then pugged and molded. 
The bricks are dried on pallets, the racks having a capacity of 
260,000. Wood is used for burning, being obtained from a lot of 
200 acres near the yard. The product is chiefly used locally. 

25 
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The other brick yard at Saratoga is owned by Mr. D. Davidson. 
It is situated at the outskirts of the town, just west of Judge 
Hilton’s yard. The clay bank, which is about 28 feet thick, is 
about 150 feet from the yard; it is stratified, the layers being 
from one to eight inches thick and separated by thin laminz of 
sand. The clay is of a light brown color, being underlain by 
calciferous limestone and overlain by a foot of soil. Mr. David- 
son has 22 acres of clay land. Tempering is done in ring pits 
and the clay is molded in a soft mud machine. Drying is done 
in an open yard, and burning in scove kilns. The fuel used is 
hard wood. ° 

Hoosick Falls, Rensselaer Co. John Dolin’s clay bank is about 
40 feet high and has an extent of six acres. It is used for making 
building brick. The product is consumed in the vicinity. 

Middle Granville, Washington Co. J. H. Pepper is the only 
manufacturer at this locality. His clay bank is 45 feet high, and" 
2000 feet long. The clay is blue, and scattered through it are 
some streaks of sand. A bed of gray sand 20 feet in thickness 
underlies the clay and is in turn underlain by slate. 

Plattsburg, Clinton Co. There are several yards here. That 
of J. Ouimet lies at the north end of the town. It is an open 
yard and the bricks are made by hand power. The clay which is 
hard and tough is of a yellowish brown and red color and is— 
mined with plows. 

Charles Vaughn’s yard is similar to the preceding, and is at the 
south end of the town. The clay is 20 feet thick. 

Gilliland and Day’s yard is situated on Indian Bay, six miles 
south of Plattsburg. The bricks are also molded by hand power. 

All these yards sell most of their brick at Plattsburg. 

The following is an analysis of the clay at J. Ouimet’s brick 
yard: 


SUC Fi aise byeniinck pete kadeses ete raven se fetlenes 1 ean 65.14 
ALUMINA «os, 26 bis iis. Bc ese iis bee ee 13.38 
Peroxide Of 1fO8 3 202% Genet 4s ee alee ee 7.65 
TDM oooh se Gig ea eietene heme he eo ee eee a 2.18 
Magnesia... is. sis. fond date ces Ele nee See eee 2.36 
ATR ale a 232 acca atin Wegecaie ect cee aie eee 8.51 
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Gouverneur, St Lawrence Co. The brick yard of G. R. Thomp- 
son is situated east of village and on the eastern bank of the 
Osgewatchie river. The clay bank rises toa height of 10 feet 
above the river and the section exposed is: 


RE ET a 4 feet 

I re NE Mic a aigs 2th wo, why ody wn ‘nts 4 we a'9. 8 a. 

ES ESE ORR eee ar igs 
18 « 


A Martin soft mud brick machine is used and the bricks are 
dried under sheds. The product finds a ready sale on the local 
market. 

A pallet yard has recently been started at this locality. 

Carthage, Jefferson Co. Wrape & Peck. The brick yard and 
clay pit are situated in the Black River Valley near the town of 
Carthage. The clay deposit which is several hundred acres in 
extent and about five feet thick is of a gray color with streaks of 
brown. The bricks are molded in wet mud machines and put in 
steam dryers. Local market consumes most of the product. 

Potsdam. D. W. Finnimore’s brick yard is situated a few 
rods outside of the village limits. The clay is of a bluecolor and 
six to eight feet deep. It is overlain by one to two feet of dark 
sandy soil and underlain by gravel. The yard is equipped with 
a Quaker soft mud machine, and a Kells & Son’s dry press 
machine. The product is used locally. 

Watertown, Jefferson Co. At the north end of the town on 
Main street are the works of the Watertown Pressed Brick Co. 
They have about 20 acres of clay, red in color, horizontally 
stratified and averaging about 20 feet in thickness. It is under- 
lain by Trenton limestone. The tempering sand has to be carted 
nearly three miles. Analysis of the clay shows: 


te ey sh aden Were he Rare eum Bho 64.39 
NM ne ee ee ie go Wain ah we oo 14.40 
nnn NIM oi oe TLS PSUs eke 5.00 
ERT Sat et) ns whine pate OW uo alas 3.60 
IR Ore eS SUT ue Se, eis Sh es 1.31 
el CU IR EIR OSE age ep tr eascy OU ty eR ORE a 4.66 
Water and organio matter........-..... sesese 6.64 


196 NEW YORK STATE MUSEUM 


The clay is rather tough. It is loaded on cars which are 
drawn by cable some 75 feet, up into the machine shed where it 
is dumped into a disintegrator. It next goes to the pug mill for 
tempering, and is molded in a Martin machine. Drying is done 
on pallets and burning in scove kilns, the latter occupying about 
seven days. The consumption is chiefly local. 

Ogdensburg, St Lawrence Co. Paige Bros.’ yard is on Cedar 
cor. Canton st. at southwest end of town. The clay is of a deep 
blue color, the upper 10 feet being somewhat sandy. It has 
been bored to a depth of 60 feet in places, but this depth 
is not constant, and in spots the underlying limestone rises to 
within a few feet of the surface. The sand for tempering has to 
be brought two miles. The following is an analysis of the clay: 


Siltea, Se 26g etd ie i ee ee 49 .20 
Alumina... 5.5 Gs Sa: Ee ee 17.47 
Peroxide of iron’): .. 2. 3 eee eee 6.23 
Lime so oi see hk de AU 7.86 
Mapnesia . . 0.4). ncwn seinen etd oem > ene 
Alkalies.. oo. 2.0.50. 7 ata orale. see ee 9.82 

95.45 


Only common brick are made. Soft mud machines are used. 
Drying is done in the sun and burning in scovekilns. The bricks 
have been largely used in the consumption of the asylum build- 
ings at Ogdensburg. | 

Madrid, St Lawrence co. Three miles north of the depot is 
the brick yard of Robert Watson. The clay is of a blue color 
and about 20 feet thick. The section is 

Yellow sand...... Loc hae cone ay ee eee ae 3 feet 
Blue clay fs io 2k ts eee ie eee 20a 


The bottom has not yet been struck. Horse power is used for 
operating the machinery. The clay has to be tempered with 
sand. Drying is done on pallets or in the sun. burning takes 
about one week. The consumption is local. 

Raymondwille, St Lawrence Co. Coats Bros.’ works are at 
Raymondville, about seven miles north of Norwood. The clay 
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bank lies on the east side of the Racket River. It is about 25 
feet in thickness and there is a covering of 12 feet of fine sand. 
The clay is rather tough and requires an admixture about one- 
third sand for making brick. An abundance of unworked clay 
is still in sight. 

St Johnsville, Montgomery Co. J. 8. Smith is the only brick 
manufacturer in this town. The clay bank is 60 feet high, and 
the following is the section involved : 


re 1 foot 
a ra ao aigla an (ofa « n'5) a janie = 7 feet 
EE RS ie ar eg 
as gh oe 1 foot 
SA ie ee 4 feet 
NE ee aia a uh wd eee don na 4 1 foot 
EN Ro 9s os aoa a 95, 5S ins 08 . 5 feet 
eo ee ee 92 feet 


Only common brick are manufactured. 

Fonda, Montgomery Co. W. Davenport’s brick yard is about 
one mile west of the village on the north side of the N. Y.C. 
R. R. The clay bank lies to the north of the yard, is 12 feet 
high, and yellow in color. The brick are molded in soft mud 
machines operated by horse power, dried on open yards and 
burnt in scove kilns. The product is sold in Montgomery county. 
Drain tile are also manufactured. 

Dolgeville, Herkimer Co. <A. C. Kyser has a bed of clay about 
50 acres in extent, and 30 feet thick. He manufactures ordinary 
_ building brick, which are consumed by the local market. 

The clay is tempered in a pug mill with the addition of a cer- 
tain amount of sand, and passes thence to a Quaker soft mud 
machine. Drying is done on an open yard, and the bricks are 
burned in ascove kiln. This latter operation takes five to eight 
days. 

South Trenton, Oneida Co. H. L. Garrett has manufactured 
brick at this locality for 45 years. His clay bed is several acres 
in extent and about four feet thick. The clay is blue below and 
yellow and red in the upper portion of the bed, due to weather- 
ing. It is slightly stratified. Underlying the clay is slate. 
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Amsterdam, Montgomery Co. H. ©. Grimes’ brick yard is 
located on Florida Ave. The clay deposit underlies a tract of 
about 20 acres, and the section is as follows: 


Soil. 5/3 2. See ee a 1-3 feet 
Yellow lays... < .:tc-5 case ee tee 5s, 
Blue clay...) 28a ae eee ee ee 


Common bricks are manufactured. 

The clay is first passed through a Cotts disintegrator and is 
then molded on a soft mud machine. Drying is done on pallets. 
This yard has been in operation for 16 years. 

Gloversville, Fulton Co. H. McDuffie’s brick yard is situated 
on the outskirts of the town. The clay, which is of a dark brown 
color, is in a bed two and a half feet thick. It is underlain by 
hardpan and overlain by a thin soil. The bricks are made by 
the soft mud process, being molded in horse-power machines. 

W. A. Stoutner. His clay bank is about three feet thick, 
underlain by hardpan and overlain by a few inches of soil. The 
clay is reddish brown and burns toa red color. The brick are 
made on a Peekskill hand-power machine. The brickmaking 
season at Gloversville runs from about the middle of May to the 
end of September. 

Ilion, Herkimer Co. S8. E. Coe. Brick yard situated along the 
Erie Canal, with the West Shore Railroad crossing the property. 
Mr. Coe has about 10 acres of clay land, the clay running in 
depth from eight to 15 feet. It is of three different colors, black, 
gray and blue. The latter makes the stronger brick. No strip- 
ping to be done except a few feet of black soil. 

ftome, V. Y., Oneida Co. W. Armstrong’s yard is located on 
the edge of the town and along the Rome and Clinton branch of 
the New York, Ontario and Western Railroad. The clay deposit 
is about 25 acres in extent and the clay is of a dark gray color 
and seven to 10 feet deep. The bricks are molded in soft 
mud machines. 

W.W. Parry. Yard located near the town; the clay is ob- 
tained from the flats bordering the Mohawk river, and the bed of 
it is from six to nine feet deep. It is underlain by gravel, which 
rises to near the surface in many places. <A light loam covers the 
clay. For making brick the clay is mixed from top to bottom. 
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Both soft and stiff mud machines are used and burning is done in 
 scove kilns. 

Deerfield, Oneida Co. G. F. Weaver’s Sons’ yard is located on 
the Mohawk river about one quarter mile from the New York 
Central Railroad depot. Their clay deposit is about 40 acres in 
extent, and has been worked to a depth of 10 feet. 

South Bay. ©. Stephens has a brick and tile works at this 
town. The clay deposit is from 20 to 25 feet deep and underlies 
a tract of 800 acres bordering on Oneida Lake. Underlying the 
clay is a fine and closely cemented blue gravel. The Elmira, 
Cortland and Northern Railroad passes through the property. 
Chiefly drain tile are manufactured. These works were estab- 
lished in the spring of 1891. 

Canastota, Madison Co. M. Ballou has a brick yard at this 
locality. 

Syracuse, Onondaga Co. At the northeast end of the town is 
an extensive deposit of clay, underlying the low lands at the end 
of Onondaga Lake. It is worked by several brick manufacturers. 
The yards are mostly on Seventh North St. The first is that of 
T. Nolan, a horse-power yard; adjoining him is the yard of 
Preston Bros., also a horse-power yard. Next comes F. H. Ken- 
nedy, at whose yard the bricks are molded by hand. C. H. 
Merrick have a steam-power yard on S$. Salina, and farther out on 
the Cicero plankroad are the brick works of J. Brophy. 

The clay is stratified, red above and blue below. In the center 
of the fiat land it runs seven to 10 feet deep, while at the edges it 
thins out to two feet. It is underlain by sand and gravel. 

New York Paving Brick Co. This company has its works at 
Geddes near Syracuse and obtains its clay from a point called 
Three Rivers on the Syracuse and Oswego Railroad. The clay de- 
posit is said to be 35 feet thick, and horizontally stratified. It is 
blue with the upper portions weathered tored. The brick factory 
is situated along the Erie Canal and the clay is brought by boat 
and stored in heaps, which in winter are covered to prevent 
freezing. Two Penfield soft mud machines with pug mills at- 
tached are used for molding. Drying is done in tunnels heated 
by coal fires. The green brick are nine inches long, but 
when burnt shrink to seven and one half inches. Both 
rectangular and cylindrical down-draft kilns are used. In addi- 
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tion to paving, a square tile, for linings, seven by seven inches and 
two inches thick is being manufactured. These, it is claimed, 
were placed for seven weeks in the acid vats at the Solvay works © 
and were unaffected. The following tests were made on these 
bricks at the Watertown, Mass., arsenal : 


Crscked at Crushed at 


Pounds per 

Pounds. sq. in 
INGLE ee eo Lee ee Se tO ey 91,000 29,060 
Ne? 2). ¢.)..004b eh ee eee eee 93,400 28,530 
Won a. un.6 ck cee eee ne oe eee 119,000 20,060 
Wo. 4.5cec decedieeece. (hee eee 167,000 23,500 


The bricks are said to absorb on 1.49 per cent. moisture, which 
is very little. . 

Warners, Onondaga Co. The Onondaga Vitrified Pressed 
Brick Co This yard uses both shale and clay. The works are 
situated about half a mile east of Warners along the West Shore 
track. 

Analyses of the shale have been made and are given below: 


A green | 


Calcareous | brick. Be- 
COMPOSITION. oayer in| ing a mix | Red Shale. | Blue Shale.| Clay. 
different 
shales. 
plies (0.4) kee Sees 25.40 54.25 52.30 57.79 45.35 
Ajawing). of). et 9.46 16.89 18.85 16.15 12.19 
Peroxide of iron...... 2.24 5.81 6.55 5.20 | 4.4] 
bing. IReoe. e a 22.81 4.34 3.36 2:73 10.99 
Me.onewsia.: 2... Sass os 10.39 5.21 4.49 4.67 6.38 
Carbonic acid........ 20.96 4.30 3.04 3.42 7.24 
Pets. Oe eee .95 2.95 4.65 A ET 3.26 
Sodas... Uae ie anes oe 83 1.35 1.22 1.14 
Water and organ mat- 
GEES, cwis cin ee eee eee 7.60 5.01 5.30 4.50 8.90 
Oxide of manganese... .30 2) oe ee Trace. | Trace |-o Joes 3 
Totale..c26 is ee 99.81 99.59 99.€8 99.79 99.86 


Analyst, Dr H. Froehling, Richmond, Va. 
The samples were all dried at 212° F. 
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It may be of interest in this connection to give the composi- 
tion of some other clays found at Warners, and which are used 
in the manufacture of cement. The following are only partial 
analyse 

————— ee 


cy. coe ow « 45.12) 48.19 | 46.00 |} 41.78 | 41.70 44.00 
Oxide of iron and 

a 13.79| 14.62 | 25.02 | 16.09 | 18.24 yee 
a 12.91 12.36 wid 4. 12.40 | 2a. 72 11.74 
Magnesia......... 7.4 OT 10R*) ©8.67") 5.83} 6208 6.83 


These last analyses would indicate a rather fusible clay. The 
clay used by the Onondaga Co. is dug in the field adjoining the 
works. It is a pinkish color, stratified and runs about 15 feet in 
depth. The shale used belongs to the Salina formation and is 
obtained from the hillside about 1000 feet from the yard. It is 
of various shades of red, green and some gray, and disintegrates 
very rapidly. The whole mass is traversed by numerous seams 
so that a small blast brings down a large portion of the bank in 
small fragments. Tracks are laid from the brick yard up to the 
working face, the base of which is 35 feet higher than the 
yard. The loaded cars are run down to the dry pans by gravity 
and hauled back when emptied by a horse. Carts are used to haul 
the clay. Dry pans grind the shale and about one quarter clay 
and three quarters shale are mixed in a wet pan. A man 
shovels the mixture onto an endless belt which carries it to the 
molding machine. The yard is fitted with both a plunger and 
auger stiff mud machine, the former being side cut, the latter 
end cut. The green bricks are placed on cars and run into the 
drying tunnels. These are of brick, heated by coal fires, the heat 
passing through flues under the tunnel. Round kilns are used 
for the burning which takes about five days. The kilns have a 
capacity of about 60,000. toft coal is used for burning. 

The company manufactures paving brick, hollow brick and 
terra cotta lumber for fire proofing. 

Baldwinsville, Onondaga Co. Seneca River Brick Co. The 
works are four miles west of Baldwinsville on the south bank of 
the Seneca River. Their clay bed is six acres in extent. It is 

26 
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blue clay weathered to red in the upper portion and the blue is 
stratified. Gravel underlies the clay. The red clay is chiefly 
used as it burns a better colored brick than the blue. The dry 
press process is used and the bricks are burnt in kilns of the 
Flood type. These are both up and down draft. They are 18 
by 54 feet and have 20-inch walls, which are lined with fire 
brick from the doors up. There are four fireplaces on each of 
the long sides and between these is a series of smaller ones con- 
nected with a set of flues opening into the lower part of the kiln 
to give an up draft. Wood fires are started in these smaller fire- 
places for water smoking. The larger openings connecting with 
individual pockets on the inner wall of the kiln lead the fire into 
the upper portions first whence it passes downward through the 
kiln and off through a large flue at the bottom. Water smoking 
takes 10 days and burning eight days. The whole time for burn- 
ing, water smoking and cooling taking about three weeks. The 
molded bricks are set directly in the kiln on coming from the 
machine. 

Oswego Falls. W.D.Edgarton. The brick yard is situated on 
the Syracuse and Oswego railroad, 11 miles froth Oswego. The 
clay varies from three to five feet in thickness and is yellow. It 
is underlain by gravel. A few inches soil has to be stripped. 
The lower portions of the clay make the better brick. Soft 
mud machines are used and both common and repressed brick 
are made. 

Weedsport, Cayuga Co. There is a brick yard at this locality 
belonging to Mrs. C. S. Gilette, but it is not in operation. 

Auburn, Cayuga Co. John Harvey’s brick yard is situated on 
the outskirts of the town. 

Owasco, Cayuga Co. A. Lester has a brick and tile yard near 
the village. Itis described under the head of drain tile. 

Seneca Falls, Seneca Co. There is only one brick yard at this 
locality, that of F. Siegfried. His clay bed is about 12 feet 
thick, the upper seven feet being used for brick and the lower 
five feet for tile. Gravel underlies the clay and there is a cover- 
ing of a few inches of soil. The machinery isrun by horse power 
and the product is sold locally. 
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Geneva, Cayuga Co. Five firms manufacture brick in this 
locality. They are W. G. Dove, C. Bennett, Goodwin & Dela- 
mater, Mrs. Baldwin, The Torrey Park Land Co. The last- 
mentioned company began operations in the spring of 1892; 
their brick yard is some distance from the town. 
Lyons, Wayne Co. The clay bed of F. Borck is about eight feet 
deep. The upper portion of the deposit is yellow, the rest is 
blue. Quicksand underlies the latter. Soft mud machines are 
used to mold the brick. 
Canandaigua, Ontario Co. Burke & Mead’s* works are about 
three quarters of a mile southwest of the station; their property 
adjoins the N. Y. C. R. R. track. Theclay deposit, which covers 
several acres, is basin-shaped and has a known depth of at least 
20 feet. Itis of a blue color, weathered to red above, and on 
top of it isabout a foot of peat. The clay after being dug in the 
fall is stored under shed until spring when it is molded by dry 
press machine. The brick are set directly in the kiln. Water 
smoking is done with wood and subsequent firing with oil. The 
blue clay burns buff and the other clay a red, so that by mixing 
the two a speckled brick is obtained. This firm has not been in 
operation very long. 

The clay is quite siliceous, as the following analysis shows, and 
is similar in composition to the red terra cotta clay at Glens 
Falls. ‘The composition is as follows : 


Rn aga ew bikaw nie. «, al 62 .23 
eae a 2 SA 16.01 
EC i 8 ed seins wade een We de mans 6 96 
a aoe ES ele Ss 1.24 
NN gr Gg ob ao. 5 «a min Cine egiheh's ain men 2.21 
EER lc 5d asa bikin dys me etna as 5.08 

93.73 


Rochester, Monroe Co. The Rochester Brick and Tile Manu- 
facturing Co. is located on Monroe St. at the eastern end of the 
city. Adjoining this is the German Brick and Tile Co. The 


*Since thisreport was written the firm name has been changed to ‘‘ Empire Pressed Brick Co.” 
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clay is reddish in color, four to five feet thick and underlain by 
hardpan. Lime pebbles occur in the lower portions. Molding | 


sand is obtained from a neighboring esker. | 
The following is an analysis of this clay: 


Silica save a ls Said ahed OSs bo lee ae ee 50.55 
Alumina... oo Scd.0 4. bee ee eee 15.46 
Peroxide of on). jai ss. A) so Lele ee 4.38 
hge: ough cee eee .'s dwehs Wih.o ee bee 10.95 
Magnesia... .. 202 sae ees he rr 3.35 
Alkaties. oi 22h 23 tb cet soe oe eee 6.30 

90.99 


Maplewood, Monroe Co. Robert Gay’s yard lies along the N. 
Y.C. R. R. His clay is very similar to the preceding, but some- 
what lighter colored. It is underlain by quicksand. This clay 
is used at Rochester to mix with Jersey fire clay in the manufac- 
ture of sewer pipe. 

Clarkson, Monroe Co. M. Parker’s brick plant is on northern 
side of the ridge road, at Clarkson, one mile north of Brockport. 
The clay is a shallow loamy deposit, and is owned by J. Sigler. 
The yard is an open one and both brick and drain tile are made. 
The molding sand is obtained from near the depot at Brockport. 
Product consumed locally. 

Albion, Orleans Co. There is a small yard about a mile north 
of the town but nothing is known concerning it. 

Lockport. The Lockport Brick Co.’s yard is at the northeast 
end of the town. The upper portion of the clay is being used. 
It isred in color, due to weathering. The clay is molded as 
taken from bank, the bricks are dried on pallets and burnt in 
scove kilns. Product used locally. 

La Salle, Niagara Co. Tompkins & Smith run a small yard 
at this locality. Clay is very similar to that at Tonawanda. It 
is underlain by hardpan. Rolls are used to crush the lime 
pebbles in the clay before molding it. The product is marketed 
in the vicinity. 

Tonawanda, Niagara Co. To the southeast of the town is the 
brick plant of Martin Riesterer. The clay is of a red color pass- 


is 
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ing downward into blue and has a thickness of about five feet. 


Only common brick are manufactured, and the consumption is 
chiefly local. The burning is done with coal. 


Lancaster, Erie Co. There are two yards here, the Buffalo 


Star Brick Co., near the Erie depot, and the Lancaster Brick Co. 
about two miles farther out. In the former’s- bank the clay 
is of ablue color below and weathered to red on top. Limestone 
| pebbles are common in the clay, and for the purpose of separat- 
ing them, the clay is stored in sheds to dry during the winter and 
_ passed through a barrel sieve before being used the following 


spring and summer. Plows are used to mine the clay, and coke 


and coal are used to burn the brick in stationary kilns with one 


fire per arch. 
The bank of the Lancaster Brick Co. is similar to the one just 


mentioned showing: 
8 feet red clay 


1-2 feet blue clay 
4feet gray “ 
Rock 


Limestone pebbles are also present and the clay after drying is 
screened. The bricks are burned in stationary kilns, coke being 
used for the water smoking and coal for the subsequent firing. 

Buffalo, Erie Co. At East Buffalo is an extensive series of 
flats underlain by red clay which varies in depth from six to 20 


feet. The following firms situated chiefly on Clinton St. use the 
clay for making brick: Chas. Berrick & Sons, Brush Bros., H. 


Dietschler & Son, F. Haake, L. Kirkover, Schusler & Co., G. W. 
Schmidt. Their combined production in 1892 was 65,000,000 
brick. The clay is said to rest on the underlying rock. 

The following is an analysis of it: 


Ue a ae ne Et SAN he 57.36 
ET Lig a a nin ala olin Wingman Kg 16.20 
EUs traci wee -dima a psa moe os 4.55 
Ne cole co niu esi veda aa io mass ec 6 a 5.384 
So orn dsc Sx cried hia nm ta avara odie d we gts 3.90 
PREMIERE... 5. o's 0-0’ Doe nie tide oii haere tee oe 6.98 
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Pebbles of limestone are scattered through it in places, 
and at a few spots several feet of yellow sand, suit- 
able for molding or tempering, covers the clay. Below 
the limit of weathering the clay is blue and does not give 
as nice a colored brick as the red. The addition of tempering 
sand is not considered necessary. Soak pits and soft mud 
machines are used. All the yards dry their brick on pallets 
and burn them in stationary kilns, using coal fuel. One fire is 
made to burn one, two or three arches, according to the con- 
struction of the kiln. The burning takes nine days. Buffalo 
and its vicinity consume a large portion of the product. 

Situated at the north end of Buffalo are the works of the 
Adams Brick & Terra Cotta Co. They have but recently 
commenced operations, and their chief product is brick and 
drain tile. The clay deposit is of the same general character 
as that of East Buffalo, having two to six feet of red clay on 
top, and below this blue, to a depth of 25 to 40 feet. Much 
of the blue can be used for coarser grades of pottery. A soft 
mud machine is used for common bricks, and a plunger stiff mud 
machine for tile and front brick. 

They also have a dry press machine for making front brick. 
A. Steadman disintegrator is used in connection with this latter. 
The common brick are dried on pallets, the front brick in 
chambers. Burning is done in down-draft kilns and scove kilns. 
The latter are 40 by 15 feet, a smaller size than is customary. 
Five to six days is required for burning. This isa comparatively 
short period, and is partly due to size of kiln and partly to 
earthing. Parting sand from the iron foundry is used for 
molding. 

Jewettville, Erie Co. Brush & Smith have recently started a 
brick yard at this locality. It is situated along the B. R. & P. 
R. R. track, about a quarter mile northwest of the station. 
The material used is Hamilton shale. It is of a grayish color 
and is easily worked. An opening has been made next to the 
yard and at the same level. A black, gritty shale crops out 
farther up on the hill, but this has not yet been used. The shale 
is loaded on cars and run into the machine shed, where it is 
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crushed in a dry pan and then molded in a dry clay machine ; 
drying is done in tunnels and burning in stationary up-draft. 

Spring Brook, Erie Co. There are extensive deposits of clay 
and shale at Spring Brook, on the land of E. B. Northrup, but 
_ they are not being worked. 

_. Evans, Erie Co. Wm. Bolton has a horse-power yard here. 

_ The clay is a local deposit, chiefly blue in color, and the lower 

portions are stratified. It is underlain by sand and hardpan. 

The yard is run in accordance with the local demand 
for brick. 

Dnnkirk, Chautauqua Co. Wm. Hilton’s yard is situated in 
the valley, about one mile west of the town. The clay deposit 
is about 20 feet thick, and is underlain by rock. The upper six 
feet are yellow and below this is blue. Stones are found scat- 
tered through the clay and have to be separated. The yellow 
clay gives a better colored brick, while the blue clay shrinks 
more, but is said to give a harder product. The blue clay 
obtained from the main clay bank has to be tempered with sand ; 
it has not been much used up to the present, however. Rolls 
are used to crush the stones and the clay is tempered in a pug 
mill. Mr.. Hilton uses a soft mud machine of his own manu- 
facture. The brick are dried on pallets, and the burning, which 
takes eight to 11 days, is done in scove kilns. Coke is used for 
watersmoking and coal for subsequent firing. Most of the 
brick are used in the vicinity. 

Jamestown, Chautauqua Co. Two yards are in operation 
four miles east of this locality. Those of C. A. Morley and M. 
J. Mecusker & Son. They are about four miles east of James- 
town. The two yards adjoin each other, and the deposit of clay 
worked by them is of considerable size. In addition to brick, 
Mecusker & Son make drain tile and hollow brick. The clay 
deposit is basin-shaped. A boring near the water-works showed: 


MP GTNGE SE 48 oh and se: Sadak hada d 4 feet 
I iii re cs 4 alate br 6 inches 
Yellow clay...... Pug aey Mente a Lees the 5 feet 
SN a Pe ie ee le eee ee 70 - 
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Randolph, Cattaraugus Co. J. Turner owns a brick clay 
deposit at this town, but has ceased working it. 

flornelisville, Steuben Co. The Hornellsville Brick & Tile Co. | 
has its works at the north end of the town and have only 
been running one season. They use a Devonian shale for 
making brick, and have turned their attention thus far to paving | 
brick. The shale is mined about a mile from the works. It 
contains several thin layers of sandstone which can not be used. — 
The process as followed here consists of grinding the shale in a 
dry pan, molding in stiff mud side cut machine and then re- 
pressing. Drying takes about 24 hours, and is done in chambers. 
heated by a hot blast. Burning is done in down-draft cupola. — 
kilns and takes seven to 10 days. The paving brick are in 
extensive use in Elmira. 

An analysis of this clay made by CO. Richardson in the office of 
the engineering commissioners, at Washington, showed : 


Silica 6.3. idles ee ee 64.45 
Alumina. oy sk eile ee eee 17h 
Peroxide of iron 462.35 2.9 2 ee eee 7.04 
Lime) 2.dcis vas. ei CSR ee ee patie .58 
Maoriesiay i... idee a ie aie dug CRORE 1.85 
Potash). 6) oh jidisaswien Siew ee eee 2.52 
SOAs. haba es old Me ee a 1295 
Insol.. in ‘acid: 3). hse ee ee ee 88.74 


W. H. Signor owns the other yard at Hornellsville. His clay 
bank is owned by M. Adsit. It is a shallow deposit, not over 
seven feet thick and underlain by quicksand, this latter allowing 
the inflow of water from the neighboring stream. The bricks. 
are molded by an auger machine, dried in the sun and burnt in 
scove kilns, the burning occupying about seven days. 

Alfred, Steuben Co. Rock Cut Clay Co. This is another yard 
using a shale, which is in the same geological horizon as that. 
at Hornellsville. The works are on the Erie R. R. a few hundred 
yards south of the station. They have but recently commenced 
operations. A dry clay brick is being made. <A peculiarity in the 
dry clay process as practised here, is that the clay is molded a. 
trifle damp, it being thought that this will preserve the corners. 
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of the brick better. To dampen the ground clay it is discharged 
from the hopper. into a long box of square cross section in 
y hich a worm screw revolves. The axis of the screw is hollow 
and has nipples which project into the tube three fourths inch so 
that if any of the steam which is injected to dampen the clay 
condenses it will not escape into the clay. The shale used is 
mined near the yard and hauled in carts to the dry pan. 

Biy Flats, Chemung Co. Near the village is an extensive 
bed of clay owned by J. R. Lowe. It underlies an area of about 

acres. Excavations have been carried to a depth of 15 feet 

without reaching the bottom of the deposit. The clay is of a 
bluish gray color. Mr. Lowe manufactures drain tile only and 
most of these are for private use. 
_. Horseheads, Chemung Co. RK. G. Eisenhardt has a clay deposit 
100 acres in extent, and having an average thickness of 
about 20 feet. There is a covering of about 10 inches of soil. 
Underlying the clay is sand and gravel. Both the yard and 
clay bed are situated on a high terrace. 

Breesport, Chemung Co. “About one and a half miles south 
of the town are the yards of the Empire State Brick Co., Locy 
Bros. and P. M.C. Townsend. The bank from which they obtain 
their clay lies along the eastern side of the valley. It is about 
one half mile long and has a height of 50 feet. It is chiefly of 
a bluish color and is stratified in places. 

We give herewith the analysis of the clay: 


EARS Pome D ef OOTP UDR ets 52.48 
DeMEMIM PR OU ee SU eo ae er 16.78 
SS 0 ge Re 6.79 
ET ea ota, le) oS OS at SE 6.63 
REMC CR UT POUT a eo la tae bee se 3.59 
a Sie LI OAS 4 TES Solas Ce NT UL ae 7.16 

93.43 


~ At Locy’s yard where borings show the clay to be 30 feet thick, 
a red clay also occurs. Yellow sand overlies the clay at several 
points and can be used for molding. The yards of Locy Bros. 
und ‘Townsend are open ones. At the Empire State Co.’s yard 
unnel driers are used, the clay being mixed in a wet pan and 
27 
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then discharged through an opening in the floor of the latter o 
to an endless belt which carries it up to the peice, = machin 
The brick are burnt in scove kilns. 

Spencer, Tioga Co. W. H. Bostwick’s yard is about one mile 
south of the village. The clay which is dug in a field adjoining 
the works, is a tough reddish material four to six feet thick. It 
is underlain by sand and gravel. The bricks are dried on pallets 
and burned in stationary up-draft kilns. 

Newfield, Tompkins Co. F. C. Campbell’s brick yard is about 
one mile north of the station along the Lehigh Valley Railroad. 
Adjoining the yard is the clay bank which rises to a height of 
about 50 feet. The clay is of a bluish color, the upper portions 
containing more sand. 

An analysis of this clay showed 


Rn Pe ook sure co aio oe ce eae deta 51.30 
ATONIMNG oh ae cet ol Oe ae Cee ee ee eee 12.21 
Peroxide of tron 2 oo 0 ee eee ee 3.32 : 
Miie 234) Stan ee aS Eee ee ii-6s 
Magneaia «3. wis 1 ain che ghee eset neta ee ee 4.73 
Aliealies Bok JUVE AES ROR Se OS eee 4.33 
Organic matter >. ia Ree ES Bead aes 1.50 
89.02 


Notwithstanding the high percentage of lime which gives the 
brick its cream color, a very strong product is produced. Cover- 
ing the clay is several feet of yellowish stratified sand. Lime 
pebbles occur in the clay and a special apparatus is used to 
extract them. It consists of a large shallow circular pan in which 
a number of small wheels revolve on a shaft. The bottom of the 
pan is perforated. The clay is thus ground and passes through 
the bottom of the pan, while the stones are not crushed. The 
bricks are molded on stiff mud machines and repressed on a hand- 
power machine. Chamber dryers are used and burning done in 
down-draft kilns or scove kilns. The clay burns toa whitish brick ; 
further burning at a higher heat gives a hard yellow brick, which 
is smaller, but sold for paving purposes. The following is a 
report of tests made on these brick in the laboratory at Cornell 
University: “ All the bricks were tested on edge, as used for pur- 


a —— avs 


. *62 2 2 aa 
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pose of paving. The sides were dressed to parallel planes on an 
emery wheel, so as to get uniform bearing over every part. 
Single layers of thick paper were placed between the brick and 


the machine. 


No, 1 No, 2. No, 3 No, 4 

Wt. of brk. in lbs..... 4.86 5.14 5.1 5.00 
Dimensions .......... 73x33x 28, | 8x3$x2y | 8x4x2¥%5 | 73x3Ex 2-5, 
Cubical contents...... 61.35 cu. In. 70.7 74. 67.20 
Area strained..... ... 16.95 sq. in. 18.5 18.5 17.92 
Height of column..... 33 34 4. 32 

Total stress 
Bret OTAGK. os. ss.00 ss 208000 84000 56000 48000 
Splinters fly.......... PROOOO [fini « 133000 108000 
| OS 2a ae ae 254000 172000 180000 141200 

Stress per square inch 
a) | 12230 | 4580 3508 2600 
Bplinters fly.......... ye a > 8362). 6000 
MPH Se ci bn 5 14990 9300 10909 7880 
moor of brick. ...:.'.% . Lt. cream Lt. cream|Lt. cream|Lt. cream 

Homogen.| Black vit-| Homogen-|) Homogen- 
columnar.| rified. eous, eous. 

Fracture 
Position of 1st fracture} One corner| Central ..| Central ..)At one end. 
Direction of fracture ..| Vertical..| Diagonal.| Vertical..| Vertical. 
Kind of brick ........ Repressed | Common.} Common .|Com ‘non T. 

of soil. 

Sp. Bre ae Viele ko Shine & 2.18 R01 fs LO} 2.07 
Yt. per'cu, ft.:...... 136.9 125.6 118.8 129.0 


The repressed brick shows great strength; more than sandstone 
and four fifths that of granite. The best results of pressed brick 
usually show 6000 to 10,000 pounds per square inch. 

Homer, Cortland Co. The brick yard at this locality belongs 
to Horace Hall of Cortlandt. His clay bed underlies the flat 
lands near the village of Homer, and is from three to five feet 
thick. Quicksand underlies the clay and overlying it is a dark 
soil two to six inches thick. The clay is of a bluish color. 

_ Binghamton, Broome Co. There are two yards at this town, 
viz.: Wells & Brigham and the Ogden Brick Co. Their clay beds 
are similar, both being shallow deposits six to eight feet thick, 


— | 
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underlain by sand and gravel. The former of the twoisa allel 
yard, the other uses a tunnel dryer. Their product is ons 
locally. 

Brookfield, Madison Co. The Brookfield Brick Co. is the only 
firm manufacturing brick at this locality. 

Oneonta, Otsego Co. Two firms are manufacturing brick af 
this locality, J. Denton & Son, and Crandall & Marble. The 
works of this latter firm is situated on the Albany and Susque- 
hanna Railroad near the village of Oneonta. Two kinds of clay 
are used; one of them from a bank five to 20 feet in thickness, 
the other from a surface deposit three to five feet indepth. This 
latter bed is underlain by sand. The product is consumed by the 
local market. 

Goshen, Orange Co. P. Hayne has a clay deposit 55 feet deep, 
underlain by black gravel. There is a slight stripping of sod. 
Both drain tile and brick are made from the clay. 

Florida, Orange Co. W. H. Vernon’s brick yard and clay 
deposit are situated in the valley near the town. Theclay bed is 
10 feet thick, blue in color and tough. The upper three feet are 
weathered to a red clay and make a better brick. The blue is 
of sufficient purity for making pottery. Underneath the clay is 
sand and hardpan. 

Oakland Valley, Sullivan Co. Mr. O. B. Wheeler of Middle- 
town, N. Y., has an extensive clay deposit here. There are 
about 125 acres of clay land lying between the Navesink River 
and the West Shore Railroad. The clay is found not only in the 
valley but is also exposed in numerous cuttings on the hillside. 
At the former spot a depth of 46 feet has been proven by boring 
and at the latter 17 feet. In many places the clay crops out; at 
others it is covered by one to three feet of loam. An analysis of 
the clay made by Prof. Draper of the New York City 
University shows: 


Billo ans. ose its secaseet nieve Piaterrarh ata! Gas |opite te nego: aaa 37.50 
Peroxide of iron and alumina...............%. 54.00 
Magnesia amd) lime oni. 60 oh. oars eater nee ae 3.50 
Morstuge: say aar dco as te eee 5.00 
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It will be seen from the above that the clay runs high in iron, 
thich would apparently make it fusible; however it is found to 
and a high heat, according to a report made on it by Dr. N. L. 
ritton, of Columbia college. About one eighth sand had to be 
ded to the clay for brick or tile ware. The sand, which is of a 
wright yellow color, isin banks along the Navesink River near 
he clay beds. This clay is also said to be available for paint. 
Jakland Valley is about 12 miles from Port Jervis. 

New Paltz, UlsterCo. New Paltz Brick Co. Their brick yard 
is located on the outskirts of the town and near the Wallkill 
Valley Railroad, with which it is connected by aswitch. The 
clay deposit is yellow, red and blue in color, and varies in depth 
from 15 to 50 feet. It underlies a tract of six acres. The 
separation of the clay in four to eight inch layers facilitates 
the digging of it. There is a thin stratum of overlying sand 
which has to be first stripped. Soft mud machines operated by 
horse power are used for molding. _ 

Warwick, Orange Co. Although there are no brick yards in 
this vicinity, still extensive deposits of clay are undoubtedly 
present. A sample of clay from the Drowned Lands, lying along 
the Wallkill River in Orange Co., was analyzed in the laboratory 
of the N. J. Geol. Surv. with the following results : 


Puen aie in Combination’: 5.62 oac oN 


23.9 

SRS OES RRR ae a i es a a 92.9 
TS ALS 8 Soa a La 
NIN aR ic cg: sha) kg Sey hcg vied win ohse > 0.5 
EE 1 SM | 
EINE ole ok a. coe ald oc, be byaelkss, oot 7.2 
PRR OMe oer Ss we Lidice wy alee ois OL 
(SLA: ai Sal Ss a a a RR Gara Ligh 2.6 
Mn iL. yond ase alid'd ater poate ik 4.1 
ME tri otek ece « aiastainl a oka taeie os ec tie ea 
100.9 


The clay is said to exist in large quantity, forming a thick 
layer at this point in the alluvial district of the Drowned Lands, 
and underlying much of the black muck surface of this district. 


q 
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The specimen sent was thoroughly air dried and was slate gray 
in color, and showed a little fine gritty sand. It contains too 
much oxide of iron and potash for any refractory or fine 
materials. Washing out the fine sand might enable it to be used 


in some styles of paper facing. It is most interesting as the 


basis of a valuable, enduring and fertile soil, and if properly 
drained it would be unsurpassed for tillage or pasturage; and as 
such it furnishes another argument for the drainage of this tract 
of drowned lands. 


Brick yards . 


East Witliston, Queens Co. W. & J. Post have two yards at 
this locality. Their clay pit isin a field some 5: 0 feet west of 
the yard on the land of H. M. Willis. The clay has been exca- 


. 
¥ 


> 
* 
» 


vated to a depth of about 15 feet. It is chiefly a bluish clay and — 


can be easily dug. The clay is extremely siliceous as the follow- 
ing analysis shows, but the percentage of lime, magnesia and iron 
is low: 


SEU ah atc) cael Rita Rae RPP ES NO ey 69.73 
ALGWINA os Sack een dR we ees 16.42 
Peroxide of 1¥08 ... oo. thu. ee eee ¥%.58 
Dine) soo Slee en eas cl eee ee 1.66 
Magmesia... 2200 5053 ice oo COD ee eee 0.69 
Wikslieg!s uckee oo tatecte eee Gite eae eee 6.27 

97.35 


Carts are used to haul it to the yard. Pumps have to be used 


to keep out the water which comes up through the underlying ~ 
sand. The clay is tempered without the addition of sand in ring © 


pits run by horse power. The bricks are dried either on 
the open yard or on pallets and burnt in scove kilns with 


wood. They are shipped on the L. I. R. R., which passes by ~ 


the yard. 


Oyster Bay, Queens Co. An extensive deposit of clay s being — 


worked on Center Island; in Oyster Bay, by Dunn, Dolan & Uo. 


They manufacture common brick. The bank adjoins the yard, | 
and the clay, which isin thin layers, separated by fine laminz of — 
sand, is of a bluish color in the lower portions of the deposit and 
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ownish above. The brown clay is more sandy, and there are 
x or eight feet of it. Over the brownis a less gritty and 
jougher clay, which runs nearly to the surface. The total height 
the bank is about 25 feet, but the front is broken up into 
S several wide benches. Springs issue from several sandy spots in 
the blue clay. In making the brick the different grades of clay 
are mixed together, and a certain proportion of sand, and also 
some coal dust added. Ring pits ; are used for tempering. The 
‘brick are dried on an open ad and burned in scove kilns. They 
“settle eight to ten inches in burning. 

4 West Neck, SuffolkCo. The clay at this locality risesin a bank 
io a height of over 100 feet. There are three yards but only two 
of them are active. Both are along the east shore of Cold Spring 
Harbor. The most southern one belongs to Dr. Jones. The 
clay in this bank is of a red and brown color, there being 
about 25 feet of the latter at the bottom and above it is the red 
which is of a more sandy nature. There is an upper covering of 
5 or 20 feet of yellow gravel and sand, which after screening is 
ised for tempering. This latter is done in ring pits. All the 
achinery is run by horse power. The bricks are dried on an 
ypen yard and burnt in scove kilns. The product is loaded on 
chooners and sent to New England and New York City. The 
lower brown clay has been used for coarser grades of pottery, 
and its composition is given below: 


MM Rs LIS y. 55 "> wa Sp a WR eee bo aaa m be 61.01 
ania Se yh aah a Rb 19.23 
Mummeroroxide Of iro 2.2...) ks lk kee 5.43 
I ieee ba giaa 218 nie nig g ies «Ds gin's 6 mi 0.96 
Aa MN FO ak ech ra She’ dai e' son's gen leas iG Pe Re et. 
Meer ikalies....:............... Geil & ia abate Sotho 4.60 

93.11 


Adjoining Jones’ yard is that of Crossman Brothers. It is 
leased by Wm. Hammond. The clay in his bank is similar to that 
‘Jones’. The yard is alsoan open one, steam power being used 
r running the machines and the tempering is done in rectangu- 


: 
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fresh Pond, Suffolk Co. This locality is about four miles east 
of Northport on the north shore of the island. There are two 
yards, about a mileapart. The most eastern one belongs to G. 
Longbottom. It is situated some 500 feet from the shore and 
about 50 feet above Long Island Sound. The clay bank is about 
200 feet;west of the yard and at the same level. A section in 
the summer of 1892 showed 


DAN AMG OPAVE! sc Asm hide tee a nee 4 feet 
Red: sandy clay... 200, Wanita Stolid wh attie Sameera 8 
Fhe Cay oc. a ieen nee aan ite pc se Ee Gate 


The overlying sand and gravel is stratified and dips east. 
It is screened for tempering. Carts are used for hauling the 
clay to the machines. Molding sand is obtained from Harken- 
sack. The clay and sand are shoveled directly into a vertical 
pug mill, from which they pass to the molding machine. . Coal 
dust is also added in tempering. The product is loaded on cars. 
run down to schooners at the dock and shipped to Connecticut. 
Adjoining Longbottom’s yard is the inactiye plant of Provost. 

About a mile west of Longbottem’s and situated along the 
shore is the yard of R. Sammis. His land extends 2000 feet 
along the shore and the whole of that distance the clay crops 
out from underneath the sands and gravels. The lower portion 
of the clay is a bluish red, the upper, red in color and somewhat 
more gritty. The clay is rather tough but not so dry as 
Longbottom’s. The carting is done along the shore, and the 
overlying sands which are highly stained with iron are used for 
temper.ng. A cutting has been made in the cliff just east of 
the yard for tempering sand. The bricks are burnt with wood. 

Greenport, Suffolk Co. The works of the Long Island Brick 
Co. are some two miles west of Greenport on the shore 
of Pike’s cove, opposite Shelter Island. Their clay is a 
glacial deposit of red color, rather tough and contains numerous 
stones. Mr. Sage, the owner, claims a depth of 64 feet for the 
deposit in places. Several openings have been made in it, 
one of them 24 feet deep. It is said to thin out to the east of 
the yard, where it is found to be underlain by hardpan. It is 
undermined, the working face being about eight feet high and 


=. . 
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the clay is hauled to the machines in carts. It is tempered in 
“soak pits, with the addition of one third its volume of sand. 
Hematite is also added in order to produce a good color in 
burning. The bricks are dried on pallets or on open yards. 
They are burnt in scove kilns, loaded on schooners and shipped 
’ largely to Connecticut. Many also go to points on Long Island. 
Southold, Suffolk Co. Two miles east of the village is 
©. L. Sanford’s yard. The clay is similar to Sage’s. Mr. San- 
_ ford has about 29 acres of clay. It is worked chiefly by under- 
_ mining, the working face being about 10 feet in height. In 
_ places gravel is scattered through it, but in others it is very free 
_ from stones. Borings have showna depth of 65 feet of clay. The 
clay and coal dust are put into rectangular soak pits and from 
these are shoveled into the machine, the tempering sand not 
_ being added until then. The drying is done on pallets, whose 
total capacity is 154,000. Most of the product goes to Connecti- 
cut by schooner. 

Below is given an analysis of the clay: 


PR SIL SL Ma Pe Rin) ea ah 59.05 
UMAR he. SH LED he Le, AAS 22.11 
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_  Lisher Island, Suffolk Co. The extensive deposit of clay 
_ at this locality is worked by the Fisher Island Rrick Manufac- 
_ turing Co., whose plant has a capacity of about 15,000,000. 
_ The yards are situated on the north shore of the island between 
Clay Point and Hawk’s Neck Point. About 1500 feet from the 
_ shore is the bank of clay, which is of a reddish color and thinly 
stratified, the layers of clay being separated by very thin ones 

of sand. In most places, however, the mass has been dis- 
_turbed by glacial movements. There is a stripping of 20 or 30 
feet of a whitish sand, the finer portions of which can be used 
for tempering. | Their present working face is 30 feet above tide 
at its base, and the clay, it is claimed, has a depth of 40 feet at 
, 28 


218 | NEW YORK STATE MUSEUM 


least below this, as shown by borings. A sample from the ° 


upper half of the bank showed the following composition: 


SiGe A. ke cee rie le Ge ba ee ee batas 
PR IMATATEA AS ce ak Gis 0 oo kee cece een 2).49 
Peromile of rgn oS ros aa eee 9.23 
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99.35 


The clay, which is said to improve with the depth, is worked 
by undermining. It is then loaded on carts and hauled about 
200 feet to a platform, underneath which cars are run to receive 
the clay and sand. These cars in trains of three or four, are 
drawn to the yard by four horses, the grade being slightly 
descending. Tempering is done in large rectangular soak pits, 
and open yards are used for drying the brick, or it is done on 
pallets. A small quantity of hematite is added to molding 
sand. The bricks are burnt in scove kilns with wood. Most of 
the product goes to Connecticut and Rhode Island. 

West Deer Park, Suffolk co. About a quarter of a mile 
north of the station are the works of the Wyandance Brick and 
Terra Cotta Co. In appearance their clay bank is unique, 
for there is hardly another in this State which exhibits such a 
variety of colors. Two openings have been made for getting the 
clay. The main one stows a face about 12 feet high chiefly of 
black clay, the lower portion of this latter having thin layers of 
a grayish sand. Over the black is several feet of red and 
yellow clay. The other opening lies to the south of the 
first one, the clay being mottled, and shows various shades 
of red and yellow. Scattered through it are lenticular streaks 
of red and yellow sand. This second pit has a face about 
20 feet high. In some places the stripping is 20 feet of 
sand and gravel, while in others it is not over three feet. 
A track is laid from clay shed to face of bank, the clay is 
loaded on cars and drawn by horses to the foot of an incline, up 
which it is drawn by cable into the clay shed and dumped. 
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A loam obtained near the yard is added to the clay to temper 
it and also to help in producing a brick of good red color. Hema- 
tite is also added to the clay while it is being pugged. The clay 
_ and loam are fed between a pair of rolls to crush any stones 
_ that may be present, and from these it passes to an inclined pug 
_ mill, where the water and hematite are added. The ‘wet mix- 
_ ture goes through a second pair of rolls of smaller opening than 
_ the first, and is then carried by endless belt to the molding 
machine. A soft mud machine is used for molding the common 
_ brick, and for the front brick and hollow brick an auger machine 
is used. The molding sand is dried on brick floors 60 feet long, 
- under which there isa series of flues, the heat being obtained 
_ from a coal fire at one end. Steam heated tunnels are used to 
_ dry the bricks. This takes about 36 hours. Exhaust fans are 
- used to draw off the air. The burning, which takes seven to 
eight days, is done in Wingard and similar types of kilns, hard 
_ and soft coal being the fuel used Hollow brick are placed round 
_ the sides of the kiln, and front brick in a rectangular mass in the 
center. The black clay alone burns to a white brick. The pro- 
- duct is shipped to points on the Long Island ‘Kailroad. 

The light color of the brick made from the black clay is due 
to the absence of iron, and the black color of the clay is caused 
by the organic matter. The following is an analysis of it: 


gg ae oo ge eig og Nae dw GOK 59.83 
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_ Larmingdale, Suffolk Co.— There is only one yard in opera- 
tion at this town, that of M. Meyers. The inactive one belongs to 


; allroad. The clay pit is some 300 feet from the yard, and sev- 
eral feet lower in level. The clay is chiefly a reddish yellow 


920 NEW YORK sTATE MUSEUM 


and very plastic, but tough in places. The lower portions are 
quite-free from sand. Mr. Meyers claims a thickness of at least 
25 feet of clay in addition to the 10 feet exposed. At the 
entrance to the pit the clay is seen to be underlain by a bluish 
white micaceous sand, which is cross bedded and dips under the 
clay at a very steep angle. Hauling the clay is done in carts, 
and tempering in ring pits with the addition of sand and coal 
dust. Soft mud machines are used, and the drying is done on 
palettes. The pallet racks have sectional roofs which are hinged 
and can be lifted by a lever for the purpose of admitting more 
sunlight. The bricks are burnt with wood in clamps, and the 
product i ig shipped to various points on Long Island. | 
Below is given an analysis of the lower clay: 


MICH. vs fet ees oe Eee ee ee ee 62.39 
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The low percentage of lime and magnesia would make this 
clay available for a higher grade of clay product, such as terra- 
cotta or pottery, but the high percentage of alkalies is somewhat 
objectionable. 

Staten Island has two yards where common brick are manufac- 
tured. One of them belongs to McCabe Bros. at Green Ridge. 
Their deposit is a stony glacial clay of a red color, and lies to 
the northwest of the yard. Small boulders are scattered spar- 
ingly through it, and the upper portion is somewhat loamy. 
Borings have penetrated the clay to a depth of 25 feet and strati- 
fication appears with the depth. No sand or coal are added to 
the clay in tempering. It is first passed through rolls two feet 
in diameter, the one making 60 the other 600 revolutions a 
minute, and having an opening of half an inch. This partially 
breaks up the stones. The crushed material falls on a belt and 
is carried up to a pug mill where the water is added before it 
passes to the machine. Drying the bricks is done either in the 


sun or in tunnels. In the latter the bricks shrink more. The — 


ees 
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tunnels are heated by coal fires. Wood is used for burning, and 
the kiln settles about four inches. The products go to New 
York city and the vicinity. 
- Wood & Keenan’s yard is situated on the shore of Arthur’s 
Kill, opposite Carteret. It is an open yard of greater capacity 
- than its output. The clay is of the same character as McCabe’s. 
It is tough and has to be worked with picks, and the pit is about 
10 feet deep. Ring pits are used for tempering and the bricks 
are burnt with wood. New York city and Newark are the chief 
markets. 
-. The New York Anderson Pressed Brick Co. has its works at 
_ Kreischerville adjoining Kreischer’s fire brick factory. Various 
styles of ornamental and pressed brick are made. The company 
- declined to give any information concerning its works. Their 
_ clay is obtained from a pit near Green Ridge. It is of a black 
and gray color. The pit is worked in benches, the clay being 
hoisted in buckets and loaded on cars which are run down to the 
— works. 
; Dxatn-TILE 


A clay. that is capable of making good building brick will 
usually make a good drain-tile. That is to say, a plastic clay 
and one that will burn to a tough product. Contrary to bricks 
_ tile may be somewhat porous in their character. It is of 
importance that the clay should be thoroughly tempered before 
_ molding. This latter isin most instances done with some form 

of stiff mud machine, the clay being forced out through a die of 
desired pattern, and the cylinder of clay as it issues from the 
_ machine is cut up into desired lengths. Drying is sometimes 
done on pallets such as are used for common brick, or it may be 
performed under enclosed sheds. The drain-tile should be ° 
thoroughly dry before being set in the kiln. Burning is done in 
ordinary scove kilns, clamps or down draft kilns. The smaller 
tile are set in the lower portions of the kiln and around the sides, 
while the larger ones are set in the center. Very often when | 
_ several sizes are burned at the same time they are nested, the 
_ smaller ones being set within the larger. 
The styles of drain-tile made are as follows: 
Horseshoe-tile, having cross section shape of a horseshoe. 
Sole-tile, cylindrical with a flat base. 
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Pipe tile, plain cylinder. 

Flange-tile, like preceding but with flange at one end. 

It is considered by many that the best form of tile is the 
sole-tile with an egg shaped section having the smallest 
diameter across the bottom thereby keeping the water collected 
in the smallest posible space and securing a good current to 
carry off the sediment. The horseshoe-tile is objected to as it is 
liable to break from the lateral pressure of the soil. In West- 
chester county glazed sewer pipe are generally used for draining 
the soil, but it is doubtful if there is any special advantage in 
their use to warrant the use of this more expensive material. 
In sizes the tiles range from two to 12 inches in diameter and 
one to two feet in length. They are laid at varying distances 
below the surface according to depth the ground is to be 
drained. A drain is said to draw water from the soil on either 
side for a distance of from 30 to 100 feet, according to depth of 
drain and character of soil. 

The following firms in this State are making drain tile: 

Albany, Albany Co. The New York State Drain-tile Works 


are large producers. The drain-tile are made in numerous sizes. 


Hudson river clay is used. Front brick are manufactured. 

Chittenango, Madison Co. Central N. Y. Drain Tile and Brick 
Co. Only tile manufactured at present. The plant is located 
about one mile from the N. Y. C. R. R. and three-quarters of a 
mile from the W. S. R. R., and a few rods south of the Erie 
canal. The clay bed lies at the foot of the hill. There is no 
stripping, and sand underlies the clay. The tiles are made with 
horse power machinery, dried under sheds and burned in down 
draft kilns. 

Allen’s Hill, Ontario Co, B. G. Abbey’s are the only works 
. here. Few brick have been manufactured for several years, as 
drain-tile are the chief production. After stripping a few inches 
of soil the clay is mixed from top to bottom of the bank for use. 
The bank is 20 to 25 feet in height, and the clay is blue in color, 
becoming reddish gray near the surface. A small amount of 
coal dust is added to the clay. The tiles are made in various 
sizes. 

Kast Bethany, Genesee Co. B.F. Peck manufactures brick and 
drain-tile. The clay deposit worked is a portion of a strip one to 


= 
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two miles in width and extending east and west across Genesee 


Co.,a few miles north of its southern boundary. The clay is 
usually covered with a thin layer of clayey loam. Mr. Peck has 
about 50 acres of clay of sufficient quality for making bricks and 


tile. It averages about four feet in thickness. The upper 
_ portion when dry is nearly white, but becomes blue with the | 
depth, and below four feet is very much so. It is also tough, 
- coming up in hard flakes of a stony nature. Below this it passes 


into the shale, hard enough to resist the pick but crumbling on 
exposure This last mentioned rock is said to contain calcareous 
layers, varying in thickness from one to six inches. About 
250,000 feet of drain-tile are annually made for local use. The 
clay burns to a nice red in the drain-tile, deepening to brown 


4 when burned harder. The machinery is run by steam power. 


Owasco, Cayuga Co. A. Lester’s clay bank and brick yard 
are located in the north end of Owasco village on the bank of 


_ Owasco Creek. The clay deposit has an area of about nine acres 
and is from 10 to 15 feet in thickness. Gravel overlies the 


_ clay in places. Soak pits are used for tempering, and a Penfield 


plunger machine for molding. The tiles are dried in an open 


4 shed and burnt in scove kilns. Drain-tile is the chief production 


but a few bricks are made. The color of the product is white. 
Other manufacturers of drain-tile and whose works have been 


already mentioned in the detailed account of brick yards, are: 


M. H. Bender, Albany 

William Davenport, Fonda 

C. Stephens, South Bay 

Rochester Brick and Tile Manufacturing Co., Rochester 

A. Mosell, Lockport 

Adams Brick and Terra Cotta Co, Buffalo 

James Sigler, Clarkson 

J. E. Mecusker & Son, Jamestown 

B. G. Abbey, Allen’s Hill 
_J. B. Lowe, Big Flats 

P. Hayne, Goshen 
Fire Bricx. 

_ A fireclay to be refractory should not contain over four per 
cent. of impurities. Fireclays may or may not be plastic. The 
latter are represented by the flint clays, but these do not occur 
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in New York. Firecliys vary in color, being black, gray, red, 


green, blue or white. Many are soft and can be dug with pick 
and shovel while others are shale like in their nature and have to 
be blasted. Fireware must be able to withstand great and 
sudden changes of temperature. It should resist intense heat 
without shrinkage or fusion, and it should also resist corrosion of 
substances in a state of fusion. Coarsegrained ware resists 
temperature while finegrained ware can best withstand corrosion. 
If the fireclay is to be used for saggers it must make a product 
which will not crack when subjected to repeated alternations of 
heat and cold. The porosity of a fire brick is often caused by 


Molding-room of Gas-retort Works. 


coarse sand and may be remedied by the addition while prepar- 
ing of ground burnt clay, or “cement clay” as it is called. 
Ground quartz may be added if the material contains an excess 
of alumina. Weathering the clay is of the utmost importance 
and is often carried on for several months. It breaks up the 
clay and tends to lessen shrinkage in burning. The clay is next 
tempered asa further step toward the production of a homo- 
geneous brick. It is first passed between rollers to break it up 
and is further cut up in a ring pit together with sand. The 
material is next soaked ina pit with water. Several grades of clay 
are usually mixed in certain proportions in this pit, the amounts 
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zdded being the secret of the manufacturer. After soaking for 
a few hours the material is transferred to a pug mill for further 
tempering. The clay isnow ready for molding. This is done 
by hand in wooden molds. 
_ The chief object is to bring the mass of tempered clay into a 
convenient and approximately rectangular form before repressing 
it. Very little pressure is exerted in this handmolding. The 
bricks thus molded are spread out on a drying floor of brick, 
heated by flues passing underneath it. These brick are next 
repressed and further dried in tunnels before setting them in the 
‘kiln. The kilns are circular, having a height of 15 feet, and a 
diameter of 20 to 30 feet. Burning takes five to six days. The 
kiln has two openings, and while the burned brick are being 
taken out of one door the green brick are being carried in 
through the other one and set up for burning. The gas retorts 
are made by hand in sectional molds and burnt in the same kiln 
with the brick. 
Although there are several fire brick factories in the state all 
of them with one exception obtain their clay from New Jersey. 
The New Jersey fire clays which are of Cretaceous age extend 
in a belt across New Jersey and over onto Staten Island, and it 
s at this latter locality that the refractory clays of New York 
state occur. The fire brick factory of William Kreischer’s Sons 
is located on the southwestern shore of Staten Island at Kreisch- 
erville. They manufacture fire brick, cupola brick and gas 
retorts. Most of the clay used is obtained from Staten Island, 
and the rest from New Jersey. Four openings have been made 
i the vicinity of Kreischerville. The deepest one is opposite 
ilmeyer’s Hotel. The clay in this pit is used for fire brick. It 
tough, of a whitish color and mottled with yellow. Its thick- 
less is not very great and there is 15 or 20 feet of stripping. 
Bouth west of this opening is another pit, but in this the clay is 
of a more sandy nature and is overlain by about four feet of sand. 
The clay is bluish in color and is chiefly used for mortar. A third 
Opening has been made near the shore and is known as the “ Wier 
“Bank.” The material obtained from it is a stoneware clay. In 
his pit the clay as at present exposed is about 10 feet thick, and 
3 overlain by horizontally stratified fine sand. _ 
: 29 
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Sswer Pirss 


Sewer pipes are made from a clay that will vitrify. There are 
several works in this state which import their clay from New 
Jersey. The two works described below use native clay. 

Angola. John Lyth & Sons. The works are situated along 
the Lake Shore R. 2. some few hundred feet southwest of the 
station. The material used is a Hamilton shale, of a gray color 
and containing streaks of bituminous matter. It is mined about 
200 feet east of the factory, and a small blast serves to loosen a 
large quantity of it. Cars drawn by horses convey the shale to 


~ 
Press for sewer pipe, tile and hollow brick 


the dry pans where it is ground to a fine powder and is then - 
further ground} with the addition of water ina wet pan. The 
tempered material is then carried in a bucket ladder to the upper 
floor of the building where it is fed into the sewer pipe press. 
This consists of two vertical cylinders separated by iron frames. — 
The upper cylinder contains the steam piston and is about 30 
inches in diameter. The lower one is the clay cylinder. The 
area of the steam cylinder is usually several times greater than 
the area of the clay cylinder. The clay piston is a continuation 
of the steam one, and within the clay cylinder at its lower end 
is the bell which regulates the internal size of the pipe. Sockets 
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are made by means of a core attached to the end of the die, the 
bending of the pipe being caused by the cure forcing the clay out 
through the die faster on one side than the other. Underneath 
the end of the cylinder is a counterpoised table which receives 
the pipe as it issues. When a sufficient length of pipe has issued 
the press is stopped and the pipe cut off at the mouth of the die. 
It is then removed from the table, which, relieved from the 
_ weight, ascends to receive another length of pipe. Y joints are 
i made by hand, a hole being cut in the side of one piece of pipe 
and the end of another trimmed to fit over it, the joint being 
closed by means of wet clay. 

After the pipes are molded they are set on the drying ae 
until thoroughly dry. Burning is done in circular down draft 
kilns, such as those described in the manufacture of brick. It 
takes five to eight days. The glaze to sewer pipe is made by 
adding salt to the fires toward the end of the burning and when 
the fires are hottest. The salt is thrown into the fireplace and 
by the heat is broken up into hydrochloric acid and oxide of 
sodium, and this latter fluxes with the silica in the pipe forming 
a vitreous coating known as the “salt-glaze.” When sewer 
pipes are made of pipe clay, they are often coated with “ Albany 
Slip,” a calcareous clay obtained in the Hudson River Valley. 
The material composing this fuses at a lower temperature than 
the fire clay and gives the desired glaze. The composition of this 
material published in Vol. VII of Ohio Geol. Surv. 1893 is: 
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We give here an analysis of the shale at Lyth’s yards: 
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97.38 


J. Lyth & Son also manufacture hollow brick and terra cotta 


lumber. 
Rochester. Otis & Gorsline use a mixture of New Jersey 
fire clay and a quarternary clay obtained from Chili near Roches- 


Circular down-draft kiln for tiles, etc. 


ter. The method of manufacture followed by them is very simi- 
lar to that at Angola. Rectangular kilns are however used for 
burning, which takes about one week. 

Sewer pipe are also manufactured at Albany and Troy but from 
New _ Jersey clays. : 


: 
: 
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Frower Ports 


_ There is a deposit of mottled blue clay on Long Island between 
- Southold and Greenport, which is used for manufacturing flower 

pots at the latter place. The clay at Oakland Valley on the land 
of O. B. Wheeler has also been used for this purpose. (See 
detailed account of brick yards.) 


Hoxtitow Brick AND Terra Cotta LUMBER 


A clay that will make a good building brick or drain-tile can 
generally be used for the manufacture of hollow brick. The 
same sort of machine is used in their manufacture as is used for 
drain-tile, a different shape of die being of course needed. The 
brick are made in various sizes and of rectangular cross section. 
_ They are manufactured by the following firms: 
' Wyandance Brick and Terra Cotta Co., Wyandance, Long 
Island, 
J. E. Mecusker & Son, Jamestown, 
Adams Brick and Terra’Cotta Co., Buffalo, 
Onondaga Vitrified Brick Co., Warners, 
John Lyth & Sons, Angola. 
Terra cotta lumber differs from the above in having about fifty 
_ per cent. sawdust added to the clay. This is burned out in the 
_kiln giving a porous product. It is used for partitions and nails 
_ can be driven into it. Only two firms in New York are making 
it, viz. The Onondaga Vitrified Co. and John Lyth & Sons. 


STUNEW ARE — CLAY 


Deposits of clay suitable for the manufacture of stoneware are 
found on Staten Island and Long Island. Those of S. I. are 
located at Kreischerville. The L. I. ones are found at Elm Point 
on Great Neck, Glen Cove and Little Neck near Northport. 

_ They are shipped to Poughkeepsie, Rochester, Utica and Ellen- 
ville in N. Y.; also at New Haven, Stamford, Norwalk and Hart- 
ford, Conn ; Newark, N. J.; and Pittston, Pa. 

i The Long Island clay is usually mixed with the Jersey clay in 
_ proportion of one to three. These latter clays, if used alone for 
the manufacture of stoneware, are apt to crack in burning, due 
the unequal shrinkage and warping, while the Long Island 
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clays, being of a more sandy nature, prevent this. The clays of 
Long Island when used alone for the manufacture of stoneware 
give a creamy colored product, if burnt medium hard, but if 
burnt hard they produce a ware of a light blue or drab color. 
The sandy nature of the Long Island clays makes it difficult to 
turn them on the potter’s wheel. 

Elm Point. About one and a balf miles northwest of Great 
Neck on Elm Point is a deposit of dark gray clay, worked by G. 
W. Mahan. The clay is overlain by about 20 feet of yellow 
gravel and drift. Lignite occurs abundantly in the clay, and 
nodules of pyrite are occasionally found. Several pits have been 
sunk in the clay, one of them 30 feet deep and 10 feet in 
diameter. Much of the clay is used by the New York Archi- 
tectural Terra Cotta Co., at Ravenswood, Long Island, and some 
is also shipped to Boston where it is used for the manufacture of 
clay pipes. 

Glen Cove. Carpenter Bros. have a bed of stoneware clay, 
fire sand and kaolin on the east side of Hempstead Harbor. The 
clay is of a white and pink color, the layers being four inches to 
one foot thick and interstratified with layers of quartz pebbles. 
Nearer the shore this dips under a bed of the clay free from 
pebbles. Associated with the clay is a deposit of kaolin and 
firesand The clay burns a cream color. The quartz pebbles 
which contain small cracks crumble easily and seem to have 
been subjected to the action of some alkaline solution.* When 
ground they can be used for the finest grades of pottery and 
stoneware. The fire sand and kaolin are screened and sold 
according to grade. 

This clay is used chiefly for the manufacture of stoneware, it 
being shipped to various cities in Connecticut and New York 
states. It is also used by Perkins and Pit of Stamford, Conn., 
for the manufacture of stove linings. In this latter case about 
15 per cent. of it is mixed with New Jersey clay. Under 
ordinary fire this clay burns to a light color, but with a 
hard fire it is said to blacken. The fire sand found associated 
with this clay bears a most excellent reputation as regards its 
refractory qualities. 


* F. J. H. Merrill. Geology of Long Island, Aan. N. Y. Acad. Sci., 1884. 
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Northport. The Northport Clay and Fire-sand Co. has an 
extensive series of pits on Little Neck near Northport. Both fire 
sand and clay are obtained. The clay bank has a height of about 
40 feet and the clay is of a bluish black and yellowish white 
color. The darker clay is the lower, and contains much 
carbonaceous matter. The deposit is stratified, the layers of clay 
being separated by thin sheets of a rather coarse sand. It is 
shipped chiefly to New England. 

The following are analyses of New York stoneware clays and 
Kaolin: 


Kaolin 


Palut..) | { Gave.,| | Neeke | ville: | Steleeher 
| ee 62.06 70.45 62.66 64.26 82.51 
Praminae DILICIOO)2 wi: 18.09 21.74 18.09 24.76 11.57 
Oxide of iron........ 5.40 1.72 0.97 0.83 0.63 
INE 1.05 0.24 0.79 0.73 0.29 
ae Trace. Be ed aed gee Trace. 0.78 
pemmeen.. 58. 002 6.11 5.00 2.23 2.35 2.66 


92.71 99.45 84.74 92.93 98.44 


The following are analyses of Long Island stoneware clays 
made by C. H. Joiiet (School of Mines Quart. Jan. 1895). 


White clay | Black clay | White clay 
from from from 
Northport | Northport | Sea Cif%. 


Seem e toes FRI 68.34 | 58.84 62.35 
MER 5d Orrin 8 oe bees & ors we bc caterers 19.89 23.40 23.14 
IN Noe kins wien shi mino .90 1.18 1.12 
eos eae ccd cee at cot DOE ek ck heen a 
Bee -UPOOL..OT8 OUT) alk Srraliooiote a1). a1). 
ES EES ET TE TE OE EE Cs Pe, EC ee EN PR a 
I rs icin & nap 4 cates EL i aaa 1.03 1.09 
ae. fa. or eee ee Se OS: 3.55 5.04 S87 
ranma VM SUE CoS ehvalaty is i'd ed cased eters’ .84 | 34 1.76 

Gord 


99.90 | 99.03 | 99.40 
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STONEWARE 


The following description of the manufacture of stoneware 
and earthenware is quoted from vol. V of the Geological survey 
of Ohio. 


“Stoneware is the product of an unmixed, natural clay, burnt 
at high enough heat to oblige the impurities to combine with the 
dry silica and thus cause an incipient vitrification or fretting 
without loss of shape. It should be impermeable to water with- 
out any glazing on it, but it frequently fails in this point. The 
color is bluish gray due to combined iron.” 

“ Karthenware is a product of very similar clays burnt a little 
to vitrify the body or combine the iron. It is of a yellow or red 
color from the free iron and is porous unless glazed.” 


The successive steps in the manufacture of stoneware are 


. Wetting the clay. 

. Grinding. 

. Wedging. 

. Turning. 

. Drying. 

. Slipping. 

Burning. 

. Sorting the pro luct. 


WI nmr ww 


The wetting or soaking of the clay is usually done at small 


works where the grinding machines are operated by horse 
power. Several kinds of grinders are used for the clay, the 
simplest one being the pug mill. A machine often used at many 
potteries consists ‘‘of a square frame pivoted on an upright beam 
which runs through the point of crossing of the diagonals. 
On the projecting ends of this frame are fastened cart wheels 
which work in a circular trough beneath. The whole frame 
revolves by the motion of a large cog wheel above, which receives 
its power from the horse orengine. The machine is slowed up by 
weighting the corners of the frame. The wheels in their revolu- 
tions manage to cut the clay to pieces quite effectually.” This 
machine has a capacity for grinding from 1,200 to 1,500 pounds 


—  — 
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_at a charge, taking two hours for the operation. Such a charge 
makes from 180 to 190 gallons of ware. The ground clay is 
rolled into masses and “wet blanketed” to keep until used. At 
some factories steam tracer mills are used for doing the grind- 
ing. They can grind about 1,200 pounds in 60 to 100 minutes, 
but eliminate blebs or substances in the clay and particles of 
foreign matter. The balls of clay are successively divided by a 
Wire into two parts, these halves being each time struck together 
in such a manner that the two pieces unite different faces. The 
clay is next turned to the required shape. COrocks and fruit 
jars are the simplest kinds of product made and after that come 
jugs, milk-pans and churns. At small works the ware is often 
laid on flat boards in the sun todry. At the larger works drying 
is usually done in closets or rooms heated by a series of steam 
pipes. 

The dry ware now bas to be slipped, that is to say, it is covered 
with a wash consisting of a very fine ground clay suspended in 
water. By this means the ware becomes covered with a film of 

clay. These slip clays vitrify easily to a black glaze which covers 
the ware. The slip commonly used is obtained from the Hudson 
river clays at Albany and a partial analysis of it is as follows: 


AMMO RICS OL MOMs}: 62). wait OW wii cape slaw was 1.43 
Reese Shr; cigish. o) oils Whose cota cads 3.17 
ome selon ge evs G8 wes] dlibare 3h alike Jackh ends 74 

5.384 


There are also present large percentages of carbonates of lime 

and magnesia, which add to the fusibility of the clay. For other 
analyses see sewerpipe. 
_ A difficulty experienced in the use of slip glazes is the tendency 
to blister. By many potters this is considered to be due to 
hasty burning, and it is thought by them that it may be overcome 
by heating the ware at a low red heat for several hours before 
‘raising the temperature. After this a rapid raising of the heat is 
harmless. The kilns in which the ware is burned vary consider- 
30 


934 NEW YORK STATE MUSEUM 


ably in shape and size. At small works they are often small 
square structures. “The fireholes are left above ground and 
communicate through the various arches and masonry which 
separate the floor of the chamber above. This floor is full of 
holes, through which the fire passes and the gases escape through 
vents in the roof which is arched.” Such a chamber is usually 
about eight feet in diameter and seven feet high. Firing is com- 
menced at night and proceeds slowly at first. By morning the 
ware is fairly dry and the heat is then continued from 20 to 30 
hours, according to conditions. The slip is usually applied only 
on the inside of stonewares, the outside being glazed with 
salt. 

“The salt is thrown in the fire when heat is highest, the vapors 
are seized by the clay and the soda silicate forms over the surface 
of the ware. The heat required to do this is the culminating 
of the point of burning.” Either coal or wood fuel is used. 
Many of the larger works use down-draft rectangular kilns for 
burning their wares. At Akron, Ohio, these are 32 by 16 feet 
and 12 feet high. The fireplaces are at each end and are six in- 
number. The ware is set through lateral doors. Burning ™ 
requires about 70 hours. It is considered that the cooling of a 
kiln should occupy as much time as the burning. 

A common trouble, in addition to blistéring of the slip, is the 
pitting of the ware in spots, due to iron. “It is a peculiarity of 
stoneware clay that while it needs iron to give it color by far the 
largest part of the iron present is collected in grains and has no 
favorable effect on the color. These grains, if the heat is high 
enough to vitrify them, pimple on the surface or break out in 
rough spots, which are black and ill-looking from the silicate of 
iron formed. If the heat is too low to vitrify the clay, the slow 
change in its volume by heat causes a scale to separate from the 
ware, causing a light colored cavity with the piece of the oxide 
of iron at the bottom.” 4 

“ Failure of the ware to glaze is also considered due to irregu- 
lar burning, but another cause is thought to act at times.” 4 

In many of the clays there is sulphate of lime present in th 
form of fine crystals of a whitish color. When exposed to the 
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vapors of salt at a high heat these change to a chloride of lime, 
leaving the soda as a sulphate, which will either not displace the 
silica through combination or will not do it at a temperature 
which the ware will stand without losing shape, and therefore 
no glaze is produced. 

“Stoneware should exhibit on fracture a blue uniform tint of 
a somewhat vitrified appearance. This varies very often, how- 
ever, with the clay.” 

TerRA Cotta 


There are four companies in New York who are engaged in 
the manufacture of this product, viz.: the Celadon Terra Cotta 
Co., the Corning Brick Co., the New York Anderson Brick Co., 
the Glens Falls Terra Cotta Co.,and the New York Architectural 
Terra Cotta Co. The first-mentioned company is gradually 
giving up the manufacture of terra cotta and turning its entire 
attention to roofing-tile. 

The Corning Brick Co. makes its terra cotta from a Hamilton 
shale. The New York Anderson Brick Co. makes its ware from 
the Cretaceous stoneware clays of Staten Island; among the 
largest Terra Cotta works in the state are those of the Glens 
Falls Terra Cotta Co.; the clay used by them is a portion of the 
Hudson estuary deposit, it being of a bluish gray color with the 
upper portions weathered to red. We give herewith a partial 
analysis of their two clays. 


Bluish-gray. Red. 
ESL ee PRM Rs ie Ney EE ny pb ap iain 57.46 
Were ye ora ihn Sy og ba SSS sealed fae lbk UR Sa NE oi 25 
ET tae ae CPR OIO+HGE CATON. ee a's). ob, acaci mse 5.52 
Os ee are C2 RS Ue pack © BSP ea ae 3.65 
ee oe eee a RON Se aa aan ere 1.50 
8G (Se ae RR Fo 
i, DU ES GE eee 4.72 
rg aya alc va: w/a asaya dimien he a @ #6 ei vei 94.00 


The high percentage of lime in the bluish-gray clay enables 
them, by the use of it alone, to produce a light-colored ware, 
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while a mixture of the two clays gives a speckled product, and 
the red clay alone, a red product. 

New York Architectural Terra Cotta Company. The works of 
this company are situated at Ravenswood, Long Island city. 
They use clays from both Long Island and New Jersey for the 
manufacture of terra cotta. The Long Island clay is obtained 
from Great Neck, L. I. It produces a ware.of light yellow 
color. Coal was formerly used for burning the ware, but oil is 
now used instead. It is found that 160 gallons of oil is equal to 
one ton of coal. The advantage of oil is a saving of labor and 
time, and it is also more convenient and cleaner to use. 


THe MANUFACTURE OF TERRA CoTTA 


In order to produce a good quality of terra cotta, a clay should 
not whitewash; it should not shrink over one inch per ft. in 
burning, and should do so evenly; the shrinkage can be regu- 
lated by the addition of “grog,” (pulverized brick, or sand). 
Clays which are too sandy can be washed; this is done by 
dumping them into a circular trough filled with water, in which 
there revolve paddles fastened to a vertical axis in the center of 
the trough ; from the trough, Jaunders run to settling vats. 

The motion of the paddles drives the water with the 
suspended particles of clay into the launder, down which it flows 
to the vats, while the coarse sand remains behind in the trough; 
after the clay has settled in the vats. the water is drawn off; 
this is the method followed at Glens Falls. Before molding the 
clay, it should be thoroughly pugged, or,in other words, mixed, 
and after this the mass should be piled up and allowed to 
“cure,” that is to say, it settles by its own weight, becoming 
denser while the excess of water evaporates. 

The clay is next molded either by machine or by hand; the 
former method is used for plain forms, while the latter is used 
for ornamental styles of terra cotta. 

Hand molding is of course slower, more difficult, and requires 
more care; plaster molds are used, and the clay is forced into all 
the corners with the hand or fingers. 

The form is then allowed to remain in the mold until it has dried 
and shrunk sufficiently to drop out of it, or to permit the mold 
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_ being lifted off entire or in sections. The surface of the molded 
piece is then trimmed and smoothed, and it is put in the drying 
‘room until sufficiently dry to burn. Burning is done in down- 
draft kilns, and takes seven to nine days. The kiln has to be 
fired very cautiously at first to prevent the ware from cracking ; 
and the heat within it is regulated by means of dampers on the 
roof and sides. 
Large lumps of clay are placed just inside the doors of the 
kiln to serve as testers. When the burning is nearly done, one 
of these is withdrawn from time to time and allowed to cool, and 
from its appearance is determined whether the contents of the 
kiln are burnt enough; the kiln must be cooled very slowly in 
order to prevent the ware from cracking; when cool, the terra 
cotta is taken out and is ready for market. 
The following are analysesof New York clays used for making 
terra cotta: 


A’ fred Glens Falls | Glens Falls ‘ 
Center. blue. red. Elm Point. 


——— | oe | -_—————— | | 


RR Dh wk Vd WAKE « Ve eoipyee on 53.20 48.35 57.46 62.06 


OE ee ee 23.25 11.38 21.15 18.09 
meron peroxide ...3.0.'?........ 10.90 4.02 5.52 5.40 
ee 1.01 15.38 3.65 1.05 
ae es 62 3.17 1.50 Trace. 
| Sa 2.69 6.05 4.72 6.11 
Bulphuric acid .....0....0. 04. SPOT RALORIUTL BLT OE 
BPPAGATIG ACI: 6 ilic5is wesc vss cw oie 101) peed avac orh bs 88! 
BN MtCT-(COMID). fic. es ea ees Be ee ees eee ee 

_ Manganese oxide ............. fo ay eerie beapseeratinn aaetent hdl 
ROE. etl pera clits exter! Po ps 99.90 88.30 94.00 92.71 


RooFING-TILE 


___ Alfred Centre is the only locality in New York at which roof- 
 ing-tile are being manufactured. The Celadon Terra—Cotta Co. 
_ has been in operation for several years, and another factory has 
recently commenced operations. The material used is a mixture 
of local bluish gray clay and a Devonian shale. These two are 
thoroughly ground in dry pans, from which they are carried to 
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hoppers on the floor above. They are then fed to a pug mill 
which mixes the clay and shale, and the pugged material is fed 
directly to a stiffmud machine. As the bar of plastic mixture 
issaes from the machine it is cut up into slabs which go to the 
molding room. The Celadon Terra--Cotta Co. has six hand- 
power machines with a daily capacity of 1,500 each. As the slab 
of clay comes up from the stiff-mud machine it is taken by the 
workman who with a wooden too] pound a broad shallow groove 
in one surface, and then passes it to a second workman who puts 
it in the machine where it is pressed into shape etween two steel 
dies, which are heated by steam. The repressed tile is taken 
from the machine by a lifter having two flat steel prongs and laid 
on a plaster frame held in readiness by a third workman. The 
latter hands it to another who trims the edges of the green tile 
with a knife. The tile and plaster frame are set on the racks in 
the drying room until placed in seggars for burning. Burning 
requires seven days, and is done in cupola kilns. The company 
also has a steam power tile pressing machine which has a daily 
capacity of 15,000. Tests of these tile were made at Columbia 
college and they showed a crushing resistance of 40,000 lbs. per 
square inch. The tiles are made of many patterns, and each 
style required a plaster frame to fit its shape, while drying. 


APPENDIX 


Since the foregoing report was written in the latter part of 
1892, there have been a few changes in the clay industry of New 
York that deserve mention. 

In the manufacture of common brick, which constitutes the 
chief branch of the industry in this State, there has been little 
change; some of the manufacturers are substituting coal for wood 
as a fuel for kilns, and a few have given up open air drying and 
are using artificial means, in addition to those already doing so. 

There were published in the Engineering News for Dec. 18, 
1894, an exhaustive series tests of building and paving brick, 
many of the samples tested being from New York State. 

The use of shale is steadily increasing. A paving brick plant 
with a daily capacity of 180,000 has recently been erected at 
Catskill, N. Y. The shale used is brought from Cairo, ten miles 
distant. 
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Experiments have alsv been made with the Niagara shale from 
Medina, N.Y. Sample lots were made into brick and then tested 

_in the crushing machine, and gave very good results. 
: In the manufacture of fire brick the method of hand-molding 
_and repressing are no longer used, but the bricks are molded in 
a soft mud machine. The time of manufacture is considerably 
lessened thereby as is also the selling price. 

These are the principal changes which have occurred. There 
_has been a favorable advance in all branches of the industry in 
this State. 
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W. C. = Wire-cut machine; 
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C. = Common brick; 
§. P.=Sewer pipe; ’ 
. = Terra-cotta; 
- = Roofing tile. 
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The superior figure tells the exact place on the page in ninths; e. g. 2228 
means eight ninths of the way down page 222, 


Abbey, B. G., drain tile works, 2228. 

Abrasion, loss by, 1528. 

Absorbing capacity of brick, 1493, 150, 
1527, 2004. 

Acknowledgments, 97°-98!. 

Adams brick and terra cotta co., 2064, 
2295, 

Adsit, M., clay bank, 2087. 

Albany, brick yards, 1914-924; clay 
deposits, 1914-924; drain tile works, 
2225; sewer pipe manufacture, 228°; 
terrace, 116°. 

Albany county, brick manufacturers, 
246°-47, 

‘Albany slip,” 2275, 

Albion, brick yards, 2048. 

Aldridge & Sherman, brick yard, 183°. 

Aldridge bros., brick yard, 183?, 

Alfred, brick yards at, 208°-9?. 

Alfred Center, roofing-tile manufac- 
ture, 2378-38°; terra cotta clays, 
analysis, 237. 

Allegany county, brick manufacturers, 
2501-51. 

Allen’s Hill, drain tile works, 2228, 

Altitudes, table, 1155. 

Amsterdam, brick yards, 198'; clay 
deposits, 1981. 

Analyses, made by Dr H. T. Vulte; 978; 
Angola shale, 200°, 228?; slip clays, 
227°-28!, 235°; stoneware clays, 2314; 
terra cotta clays, 2857, 2374; 

clay deposits; Barrytown, 1878; 
Breesport, 209"; Buffalo, 205°; Can- 
andaigua, 203°; Catskill, 188?; Coey- 

- mans’ Landing, 1904; Croton Point, 
178*; East Williston, 2145; Farming- 
dale, 2204; Fisher’s Island, 218°; 
Hornellsville, 2084; Newfield, 2104; 
Oakland Valley, 212°; Plattsburg, 
1948; Rochester, 204°; Rondout, 
1854; Southold, 217°; WVerplank, 


Analyses (continued) 
clay deposits (continued) 

1788; Warners, 201°; Warwick, 2139; 
Watertown, 1958, 1964; West Deer 
Park, 219°; West Neck, 2157, 

Analysis, method, 1415437, 

Anchor brick co., 176°-77°; test of per- 
meability of brick, 1513, 

Angola, sewer pipe works, 2267-284; 
terra cotta lumber, 2295, 

Annandale, well record, 185%, 

Arch, arrangement, 1644; number of 
bricks in, 1644; number of courses 
in, 1644; labor required to tend, 166% 

Archaean rocks, 113°, 

Argillaceous shale, 993, 

Arkison bros., brick yard, 1889-891, 

Arlington, brick yards, 1874; clay de- 
posits, 1874. 

Armstrong, W., brick yard, 198", 

Arthur’s Kill, clay deposits, 135%, 

Athens, brick yards, 189°-90?; clay de- 
posits, 1897-90; terrace, 1167, 

Auburn, brick yards, 202%, 

Auger machine, 169', 

Aurora, depth of clay, 1017, 


Babcock, J., brick yard, 1918, 
Baeby, J., brick yards, 1937. 
Baker, J. O., brick tests, 153%. 
Baldwin, Mrs, brick yard, 2031. 
Baldwinsville, brick yards, 201%25; 
clay deposits, 2019-21. 
Ballou, M., brick yard, 1994, 
Barrel sieves, 172’. 
Barrytown, clay deposits, 187°. 
Bartlett, W. E., brick yard, 189%, 
Basin-shaped deposits, 100°, 1113, 
Beauport, terraces, 120°. 
Benches, working in, 146°, 
Bender, M. H., brick yard, 1915, 
Bennett, C., brick yard, 203, 
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Bennett, Rowan & Scott, brick yards, | Buckley & Carroll, brick yard, 180°. 


180°. 
Berrick, Charles, & sons, brick yard, 
205", 
Big Flats, brick yards, 209°. 
_ Binghamton, brick yards, 211%-12!,° 
Blasting, 147°. 
_ Blister, 233°, 234°. 
1 Blue clay, characteristics, 1049-5'. 
Bolton, William, brick yard, 207, 
_ Bonner & Cole, brick yard, 179%, 
_ Bonner brick co., 1797. 
- Borck, F., brick yard, 203%. 
4 Bostwick, W. H , brick yard, 210°. 
 Bowlders, 108°-91, 118%, 1208, 1295; ice- 
scratched, 1048, 1143, 
_ Boyd dry clay presses, 173°. 
_ Breesport, brick yards, 2095-10!; clay 
deposits, 1037, 209°-10!. 
_ Brennan, J., brick yard, 1€0°. 
Brick, hice remarks, 148%-49; ab- 
sorbing capacity, 1495, 150, 1527, 200%; 
characteristics, 148°-49°; cost of pro- 
duction, 1744-757; cracks in, cause, 
166'; crushing strength, 149°, 1814, 


b 


Buffalo, brick yards, 2055-68, 2295; clay 
deposits, 102°, 205°-65. 
Buffalo star brick co., 205°. 
Building brick, characteristics, 148°-495, 
Burke, E. J., assistance acknowledged, 
979-98}, 
Burke & Mead, brick yard, 203%, 
Burlington, clay deposits, 120°. 
Burning, process, 164!-66; cost, 166°; 
of drain tile, 2218; 
time of, 166°; fire brick, 225%; roof- 
ing-tile, 2385; sewer pipe, 2274; 
stoneware, 234°; terra cotta, 237%, 


Cable haulage, 148§, 1757, 

Cairo, shale deposits, 2889, 

Calciferous sandrock, 1114, 

Cambrian limestone, 1078, 

Campbell, T. B., brick yard, 1545, 2108- 
15, 

Canandaigua, brick yards, 203°; clay 
deposits, 203%, 

Canastota, brick yards, 1994. 

Carpenter bros., stoneware clays, 2305, 


; clay de-, 


| 2002; double-coal, 164°-65?; effect of | Cars, use of, 148%. 

lime in, 189°, effect of magnesia in, | Carthage, brick yards, 1954 
: 140!; effect of silica in clay, 135°-39?;| posits, 1954. 

: 


front, 1542; hollow, 229; methods of 
manufacture, 155-74'; paving, manu- 
facture, 1515-54', 288°; paving, table 
of testing, 2109-11"; qualities neces- 
sary in clay, 1384; reason for differ- 
ences of color, 1894-40*; receipts for 
1892, 98°; regularity of form, 146°- 
49!; size, 149°-50; specific gravity, 
1494; time of burning, 166°; time of 
cooling, 1664; time of drying, 170°; 
three kinds, 149°. Seealso Fire brick. 

Brick manufactures, directory, 242-51. 

Brick yards, detailed account, 174° 
239; three kinds, 1611-64), 

Brigham bros., brick yards, 185%, 

Brighton clay deposits, 102, 

Brockway brick co., 1837. 

_ Brookfield brick co., 212'. 
Broome county, brick manufacturers, 
= 250%-51. 

Brophy, J., brick yard, 199°, 

rosseau, Theodore, brick yard, 1864, 

Brush & Smith, brick yard, 2068-7}, 

Brush bros., brick yard, 2057. . 
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Carts, haulage with, 148!, 175°. 

Cashaqua creek clay deposits, 1025. 

Catskill, brick yards, 188', 228°; clay 
deposits, 105!, 188'; stratification, 
1045, 105°; quality of sand, 105°; ter- 
race, 1054, 116°, 

Catskill creek delta, 104%, 

Catskill mountains, terrace, 1165, 

Cattaraugus county, brick manufac- 
turers, 248°-49. 

Cayuga county, brick manufacturers, 
246-49, 

Cedar Pond brook, 110*; delta deposits, 
1148, 

Celadon terra cotta co., 285%, 2378-388, 

Cement, 1854, 201). 

Center Island brick yard, 214°; clay 
deposits, 1225, 1281, 131°. 

Central New York drain tile and brick 
CO., 222°, 

Champlain valley, clays, 120*; stratifi- 
cation, 120’; terraces, 120+. 

Chautauqua county, brick manufac- 
turers, 248°-49, 
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Chemung county, brick manufac- | Cornwall-on-Hudson, brick yard, 182; 


turers, 2504-51. 

Chemung shale, 994. 

Chili, clay deposits, 2285. 

China clays, 138%. 

Chittenango, drain tile works, 222°. 

Cities using brick pavements, 151%, 

Clamps, 171}. 

Clarkson, brick yards, 2045. 

Clay, general remarks, 1387-415; color 
of, 188°; composition, 1871; deposi- 
tion, 137°-38?; ‘‘fat” and ‘‘lean,” 1887; 
fusibility, 1393; impurities, 138°; 
plasticity, 1384; qualities essential to 
good brick, 1364; refractoriness, 140°- 
411; three kinds, 140°; weight, 14064. 

Clay deposits, character, 100°; geologic 
distribution, 100°; table, 240-41. 

Clay industry, statistics, 98°; growth, 
982-995; conduct of business, 174°-75?. 

Clearwater, J. J., assistance acknowl- 
edged, 981. 

Clinton county, brick manufacturers, 
2468-47, 

Coal dust, effect in brick, 164°-65!, 1663. 

Coats bros., brick yard, 1969-972, 

CGobbles, 1088, 1161, 1125, 118°. 

Coe, S. E., brick yard, 196°, 

Coeymans’ Landing, brick yards, 190?- 
9i*; clay deposits, 114°, 190%; terrace, 
116°, 

Cohoes, brick yards, 1929-932. 

Cold Spring, brick yards, 182°; delta 
deposits, 114’; stratification, 1229-287, 

Cold Spring Harbor, clay deposits, 
1227, 2154 

Color, of briek, 15'7!; reasons for differ- 

ences, 1294-403; 

of clay; change through oxida- 
tion, 102%, 104°; table, 240-41; of 
pure clay, 138%, 

Columbia county, brick manufacturers, 
2441-45, 

Concretions, 1119-12!, 119%, 1261, 1298, 

Conewango, clay deposits, 1034. 

Conlon, J., assistance acknowledged, 
9§?. 

Conlon, P. H., assistance acknowl- 
edged, 26}, 

Cooney & Farrell, brick yard, 1868, 

Corning brick co., 154°, 2854, 


clay deposits, 1824; delta deposits,1148, 
115°; stratification, 104°; terrace, 1097. 

Cortland county, brick manufacturers, 
250°-51, 

eer Wi & Cullough, brick hs a 190% 

Cost, of brick; dry clay process, 175°; 

soft mud process, 175%; stiff mania 
process, 175°; 

of burning brick, 166°; of dredging 
clay, 177°; of drying brick, 176%; of 
fuel, 175°; of production of brick, 
1'744-75"'; of working clay, 1458-461. 

Covered yards, 162°-63°; view, 161°. 

Coxsackie, brick yard, 189; clay 
deposits, 1€95; terrace, 1167. 

Coykendall, S. D., brick yard, 184°-85?, 

Cracks in brick, cause, 166'. : 

Crandall & Marble, brick yards, 212% 

Crescent, brick yard, 1954, 

Cretaceousclay deposits, 100%, 1217, 1222, 
1285, 1368, 1314, 1888, 1352, 13€4, 225°. 

Crossman bros., brick yard, 215%. 

Croton, clay stratification, 1045; delta, 
1007152: 

Croton brick co., 1773. 

Croton Landing; brick, test of permea- 
bility, 151%; brick yards, 176?-784; 
clay deposits, 111°; terraces, 116°; 
use of steam shovel, 146°. 

Croton Point, brick yards, 1778; clay 
deposits, 1118, 1779-784; concretions, 
1158; dredging at, 147°. 

Croton river, delta deposits, 114"; ter- 
races, 1168, 

Crugers, clay deposits, 1121, 178°-79?, 

Crumpled layers, 122%, 1294, 1818, . 

Crushing strength, of brick, 149°, 1814, 

200°; of roofing-tile, 2385, . 

Crushing tests, 153-54!, 

Cupola brick, manufacture, 225%, 

Cuylerville, depth of clay, 1011, 


Daub, use of, 1648. 

Davenport, W., brick yard, 1975, 

Davidson, D., brick yard, 194, | 

Deerfield, brick yards, 199}. 

Delaney & Lavender, brick -yard, 
196°-91?, 

Delta deposits, 104’, 
1144-154, 1175. 


108%, 1095, 1103, 


Dennings Point, clay deposits, 113?. 
Denton, J., & son, brick yard, 212°, 
Deposition of clay, 187?-38?. 

Deposits, character, 100°; geologic dis- 
tribution, 106°; table, 240-41. 
Derbyshire brick co., 188’. 

Diamond brick co., 1868. 

Diatoms, 1199-267, 120°, 1224-29, 1363. 
See also Fossils. 

Dietschler, H., & son, brick yard, 2037. 
Dinan & Butler, brick yard, 183". 
Diorite, 110’. 

Directory of brick manufacturers, 
242-51. 

Disintegrators, 172°-73'. 

Dolgeville, brick yards, 197°, 

Dolin, John, brick yard, 194%, 
Donnelly & son, cay pit, 1£0%, 
Double-coal bricks, 164°-65?. 

Dove, W. G., brick yard, 2031, 
Down-draft kilns, 1524, 171). 

Drain tile, 1915, 197°, 199%, 204°, 2064, 
2078, 209%, 2124; characteristics of 
clay for, 221°; four kinds, 2219-22°; 
manufacture, 2215-238; size, 222+. | 
Drainage, of clay bank, 145+; of brick 
yard, 162'. 

Dredging, 147?; cost, 177%. 

Drowned Lands,clay deposits, 218°-14?. 
Dry clay process, 172°-74*; cost, 175°. 
Dry pan crushers, 167°. 

Drying; of brick, 160°-64', 169°-70; cost, 
170°; methods, 156, 238°; time of, 170°; 
of drain tile, 2217; of stoneware, 2334, 
Dunkirk, brick yards, 207°; clay 
deposits, 1621, 207%. 

Dunn, Dolan & co., brick yard, 2149-153, 
Durability of brick, 149°. 

Dutchess county, brick manufacturers, 
244°-45. 

Dutchess Junction, brick yards, 1829- 
83; clay deposits, 183'; delta de- 
posits, 114°; stratification, 1045; ter- 
race, 1125, 


Earthenware, definition, 2324. 

East Bethany, clay deposits, 222%-234; 
drain tile works, 2229-234, 

East Kingston, brick yards, 185*-863; 
clay deposits, 185°-86%, 

Sast Williston, brick yards, 214%; clay 
deposits, 130%, 214°, 
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‘Eddyville, stratification, 1068, 


Edgarton, W. D., brick yard, 2025. 

Efflorescence, 140?. 

Eisenhardt, R. G., brick yard, 209+. 

Elm Point, clay deposits, 1215; stone- 
ware clays, 2367; analysis, 2314; terra 
cotta clays, analysis, 237*, 

Elmira clay deposits, 1037, 

[empire pressed brick co., 203°. 

Empire state brick co., 209°-10'. 

Erie county, brick manufacturers, 
248°-49. 

Eskers, 1027. See also Kames. 

Estuary deposits, 104', 1179-18 

Evans, brick yards, 207°. 

Excelsior brick co., 180?. 

Exploiting, 1457-455. 


Farmingdale, brick yards, 2198-208; 
clay deposits, 219°-20°: stratification, 
130?. 

“Fat” and ‘‘lean” clay, 1387. 

Feldspar, 105%, 1935, 

Felter & Mather, brick yard, 1818-82?. 

Ferguson, Alexander, brick yard, 192°, 

Ferier & Golden, brick yard, 188°. 

Ferruginous sandstone, 131%, 

Finnegan, T., brick yard, 1909-91?. 

Finnimore, D. W., brick yard, 195°, 

Fire brick, manufacture, 2214, 2289-25, 
2397; receipts for 1892, 987. 

Fire clays, characteristics, 223-246; 
per cent of fusible impurities, 139°; 
preparation, 224°-254, 

Fires, time of crossing, 1655, 

Fire sand, 230°, 231}, 

Fisher’s Island, brick yards, 2177-185; 
clay deposits, 122°, 129%, 1313, 2178- 
18°; crumpled strata, 135'. 

Fisher’s Island brick manufacturing 
co., 2177-185. 

Fishkill, brick yards, 183¢-84?; clay 
deposits, 1834; stratification, 1045; 
terrace, 113+. 

Fishkill creek, delta deposits, 114%. 

Fitzgerald, J.,sons, brick yard, 188%-89!, 

Flagler & Allen, brick yard, 1874. 

Flange tile, 222'. 

Florida, brick yards, 2125; clay de- 
posits, 2125. 

Flower pots, manufacture, 229', 
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Flue driers, 170°. 

Fonda, brick yards, 197°. 

Formula, comparative refractoriness, 
140’-41'; comparative fineness, 1412. 

Fossils, 103?, 118°, 1208-295, 180!, 181}, 
136°; plates, 124-27. Seealso Diatoms. 

Fresh Pond, brick yards, 216'; clay 
deposits, 1225, 1299, 1813, 216%; 
crumpled strata, 183!. 

Front brick, manufacture, 154?. 

Fuel, 283°; cost, 166°, 175°; for burn- 
ing stoneware, 2344. 

Fulton county, brick manufacturers, 
2468-47, 

**Fusibility factor,” 1407. 

Fusibility of clay, 138°. 

Fusion, temperature of, 1414, 


Gardiner’s Island, clay deposits, 129°, 
1309-312; crumpled strata, 133), 

Gardonas, N., brick yard, 193. 

Garnets, 1057, 190%. 

Garrett, H. L., brick yard, 1979, 

Gas retorts, manufacture, 2257, 

Gay, Robert, brick yard, 204+, 

Geddes, brick yards, 199". 

Genesee county, brick manufacturers, 
2489-49, 

Genesee valley, character of deposits, 
1009-1, 

Geneva, brick yards, 2031, 

German brick and tile co., 203°. 

Gilette, Mrs C. S., brick yard, 2027. 

Gilliland & Day, fricke yard, i194", 

Glacial action, on Staten Island, 133°- 
34°, 

Glacial deposits, 1027, 1038, 1114, 1298, 
1364, 

Glacial origin of Long Island hills, 
1319-337, 

Glacial scratches, 1048, 106#, 109?, 1108, 
114°, 

Glasco, brick yards, 186°-874; clay de- 
posits, 1867-S74; terrace, 105°. 

Glaze, 2274, 2335-352. 

Glen Cove, clay deposits, 1218, 1313; 
crumpled strata, 1829; stoneware 
clays, 236°; analysis, 2814, 

Glens Falis, terra cotta clays, analysis, 
2374, 

Glens Fails terra cotta co., 2354-36). 
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Gloversville, brick yards, 198, 

Gneiss, 1091, 110°, 1114, 1125, 

Goldrick, Phil., brick yard, 180°. 

Goodwin & Delamater, brick yard, 203’. 

Goshen, brick yards, 212+. 

Gouverneur, brick yards, 1951; strati- 
fication, 195”. 

Granite, 110, 1114, 1128; composition, | 
1372. . 

Granville, brick yard, 1944; clay de- 
posits, 1944, 

Grassy Point, clay deposit, 1105 

Gravity planes, 1487, 

Great Neck, clay deposits, 121°; sand- 
stone, 131°; stoneware clays, 2298. 
Green Ridge, clay deposits, 135%-86?, 

1364. 

Greenbush, brick yards, 1924; clay de- 
posits, 1924. 

Greene county, brick manufacturers, 
2464-47. 

Greenport, brick yards, 2168-17°; clay 
deposits, 129°, 2168-17!; flower pot 
manufacture, 2291, 

Griggs, C. G., & co., brick. yard, 184. 

Grimes, H. C., brick yard, 198. 

‘** Grog,” 286°, 


Haake, F., brick yard, 205%, 

Hacking, 162°, 

Half Moon, brick yard, 198°, 

Hall, Horace, brick yard, 2118, 

Hamilton shale, 994. 

Hammond, William, brick yard, 215°. 

Harris & Ginley, brick yard, 1834. 

Harvey, John, brick yard, 2027. 

Haulage, methods, 1557; cars, 148°; 
carts, 148', 175°; gravity planes, 1487; 
locomotive, 148‘; wire rope, 148°. 

Haverstraw, brick yards, 1798-80; clay 
deposits, 111%, 1798-80; delta de- 
posits, 114°, 115°; stratification, 104°; 
terraces, 109°. 

Hayne, P., brick yard, 2124. 

Hedges, C. A., & A. P., brick yard, 182+. 

Hematite, use in brick, 157. 

Hempstead Harbor, clay deposits, 1218. 

Herkimer county, brick manufactur- 
ers, 2469-47, 

Hilton, William, brick yard, 2078, 

Hog Neck, clay deposits, 129°, 
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Hollow brick, manufacture, 229%, 

Homer, brick yards, 211°. 

Hoosick Falls, brick yard, 194°. 

Hornellsville, brick yards, 208'; clay 

_ deposits, 208?. 

-Hornelisville brick co., 154°, 208'. 

‘Horseheads, brick yards, 2094. 

Horseshoe tile, 221°-22°. 

‘Hudson, brick yards, 188°-89*; 
deposits, 114°, 18$°-S9?. 

Hudson river brick co., 179%. 
Hudson river shale, 994, 1055, 

Hudson valley, former submergence, 
111°; probable geologic history, 117'- 
20°; terraces, 1054-16°. 

‘Hudson valley clays, 104!-20?; char- 
acter of deposits, 1(4'; stratification, 
1044. 

Hunter, Alfred, brick yard, 192'. 
Hussey mountain, terrace, 116°. 
Hutton, W., brick yard, 185'-86%, 
Hyatt, C., brick yard, 1794. 


clay 


Tlion, brick yards, 198°. 

Impurities of clay, 138%. 
Indian Bay, brick yards, 1947, 
‘Indian creek, delta deposits, 1147, 
Tron, effect on clay, 139°. 
Ithaca, clay deposits, 1038, 
Ivory creek, clay deposits, 111%, 
Ivy ieaf, clay deposits, 111°. 


Jamestown, brick yards, 2077, 229°; 
clay deposits, 103°; stratification, 207°. 

Jefferson county, brick manufacturers, 

— 2568-51. 

Jewettville, brick yards, 206%-7}. 

i Jones, Dr Oliver, hrick yard, 2154, 

‘Jones’ Point, clay deposits, 109°; 

terrace, 1149-15?. 

Joiiet, C. H., analysis of stoneware 

clays, 2318, 

Jova, J. J., brick yards, 184%, 


Kames, 111‘. Sce also Eskers. 

Kaolin, 122’, 133°, 136%, 2305; analysis, 

1868, 2314; plasticity, 138°. 

Kaolinite, 137°. 

Kennedy, F. H., brick yard, 1995, 
Silns, 156°, 164°, 166+, 1711; building 
of, 164°-65*; for fire brick, 225%; for 

a 33 


257 


stoneware, 283-343; number of 
arches in, 1644; temperature, 1415 

King & Lynch, brick yard, 179. 

Kirkover, L., brick yard, 2057. 

Kline, J., brick yard, 185°. 

Kreischer, William, sons, fire brick 
factory, 2214, 2258, 

Kreischerville, brick yards, 2214; clay 
deposits, 134!, 2214, 2257; fire brick 
factory, 225°; kaolin, 2314; stoneware 
clays, 2297, 2314; stratification, 1347, 

Kyser, A. ©., brick yard, 197°, 


Lahey bros., brick yard, 1837, 
Lancaster brick yards, 2057; clay 
deposits, 2057; stratification, 2055, 

Lancaster brick co., 205% 
Lansingburg, brick yards, 193*; clay 
deposits, 193%. 
La Salle, brick yards, 2048; clay de- 
posits, 1024. 
Leaves in clay beds, 1037, 120?, 1807;"in 
sandstone, 1218, 131°, 
Le Chatelier’s pyrometer, 1415. 
Lefever Falls, stratification, 107%, 
Lester, A., brick yard, 2028, 2236, 
Levant, clay deposits,103°. 
Lewiston, clay deposits, 1025, 
Lignite, 1217, 136'. 
Lime, effect on clay, 139%, 2349-352, 
L'mestone, 1007, 1078, 108%, 108', 111’, 
113%, 205, 206'. 
Limonite, 1117, 129°. 
Linden, clay deposits, 1025, 
Lithium, 1404. 
Little Neck, c’'ay deposits, 128°; stone- 
ware clays, 2298, 2314. 
Littlefield, C. H., brick yard, 187°. 
Lloyd’s Neck, sponge spicules, 120°, 
Loams, 140°, 
Lockport, brick yards, 204%, 
Lockport brick co., 2047. 
Locomotive haulage, 148%. 
Locy bros., brick yard, 2095, 
Long Island, flower pot manufacture, 
229!; stoneware clays, 227-31; 
clay deposits, 1004, 121-33; prob- 
able geological history, 1308-337; 
stratification, 128%, 129°. 
Long Island brick co., 216%-17%, 
Long Island sound, origin, 138%, 
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Longhottom, G., brick yard, 216% 

Low Point, brick yard, 183°; delta de- 
posits, 114°; terrace, 1134. 

Lowe, J. R., clay bed, 209%, 

Lunette pyrometer, 141. 

Lyons, brick yards, 2037. 

Lyth/John, & sons, sewer pipe works, 
226°-284, 2295, 


McCabe bros., brick yard, 220?-211, 

McCarthy, T., brick yard, 191°. 

McDuffie, H., brick yard, 1984, 

Machines, 155°-56°, 

McLean, Alexander, brick yard, 188'. 

Madison county, brick manufacturers, 
2482-49, 

Madrid, brick yards, 1967; clay de- 
posits, 108', 1967. 

Magnesia, effect on clay, 189°, 140}. 

Mahan, G. W., stoneware clay works, 
230°, 

Maine, R., & co., brick yard, 1857- 
86}. 

Malden, brick yard, 186°; clay deposits, 
1058, 186°, 

Malley, R., brick yard, 180°. 

Manchester, D. S., brick yard, 185%, 

Map, in pocket. 

Maplewood, brick yards, 2044, 

Markets for bricks, 176', 

Marls, 1405. 

Mastodon bones, 1098, 

Meade, J. V., brick yard, 1839, 

fechanicville, brick yard, 193°, 

Mechanicville brick co., 198°. 

Meccusker, J. E., & son, brick yard, 
2077, 229°. 

Medina, shale depoaits, 239'. 

Merrick, C. H., brick yard, 1995, 

Merrill, F: J. H., introductory note, 97. 

Meyers, M., brick yard, 219°-204, 

Middle Granville, brick yards, 1944; 
clay deposits, 1944. 

Mining clay, cost, 1458-46'; methods, 
1455468, 155°. 

Minisceongo creek, delta deposits, 114°; 
clay deposits, 179°; brick yards, 180°. 

Mohawk valley, clay deposits, 103°. 

Molding, 1595-608, 1784-744; machines 
used, 156!; of fire brick, 225', 239%, 

Molding sand, 1637. 
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Monroe county, brick manufacturers, 
2485-49 . 


ere Point, leaves in sandstone, 
Montgomery county, brick manufac- 
turers, 246°-47. 

Montrose, clay deposits, 1121, 1785-794, 
| Moodna river delta, 108’, 1148. 

Moore, 3. C., brick yard, 1918. 
Morissey, T. F., brick yard, 193%, 
Mortey, C. A., brick yard, 207%, 
Morton, J., brick yard, 1794. 

Mosker bros., brick yard, 182%. 
Mosquito inlet, clay deposits, 1218, 

Mt Marion, clay deposits, 105°. 

Mt Morris, depth of clay, 101%. 
Murder creek, terrace, 1167. 

Murray, J. E., brick yards, 1929-93!. 


New Hamburg, delta deposits, 114"; 
terrace, 1077. 

New Jersey, fire clays, 2255. 

New Jersey clays, continued on Staten 
Island, 134!, 1368. 

New Paltz. brick yards, 218%, clay de- 
posits, 2133, 

New Paltz brick co., 2133, 

New Winsor, stratification, 1045; clay 
deposits, 108%, 182°; delta deposits, 
114°, 115; brick yards, 182°, 

New York Anderson brick co., 221%, 2354, 

New York architectural terra cotta 
Co., 2804, 2354, 2867. 

New York city, depression of land, 1174. 

New York paving brick co., 1937-2004, 

New York state drain tile works, 2225, 

Newburg, clay deposits, 108%; delta 
deposits, 108, 1148. 

Newfield, clay deposits, 1038, 210%: 
brick yards, 2108-118. | 

Newton bros., brick yard, 193+. 

Niagara county clay deposits, 102°; 
brick manufacturers, 248°-49. 

Niagara Falls, clay deposits, 102%, 

Niagara shale, 95*, 239'. 

Noble, F. W., brick yard, 1895, 

Nolan, T., brick yard, 199°. 

Norite, 110°. 

Northport, stoneware clay, 231. 

Northport Bay, clay deposits, 128?. 

Northport clay and fize-sand co., 2314. 

Northrup, E. B., clay pi#, 207%. 


f 
3 
if 
, 

+ 


2 


: 


> 


Oakland Valley, brick yards, 2128-13?; 


clay deposits, 212°-13?. 

Ochre, 123?. 

Ogden brick co., 211%-12'. 

Ogdensburg, clay deposits, 103', 196°; 
‘brick yards, 196?. 

Oldfield bros., brick yard, 179". 

Oneida county brick manufacturers, 
2481-49. 

Oneonta, brick yards, 212°. 

Onondaga county, brick manufac- 
turers, 248°—49. 

Onondaga vitrified pressed brick co., 
2005-19, 2295. 

Ontario county, brick manufacturers, 
2503-51. 

Open yards, 161!-62°. 

Orange county, brick manufacturers, 
2444-45, 

Oswego county, brick manufacturers, 
2508-51. 

Oswego Falls, brick yards, 202°. 

Oswego valley, clay deposits, 1028. 

Otis & Gorsline, sewer pipe works, 226°. 

Otsego county, brick manufacturers, 
2507-51. 

Ouimet, J., brick yard, 194°. 

Overbaugh, D. C., brick yard, 1873, 

Overlying material, table, 240-41. 

Owasco, brick yards, 2028, 2234; drain 
tile works, 223+. 

Ownership of brick yards and clay 
banks, 1749-75?. 

Oyster Bay, clay deposits, 1225, 2149- 

15°; brick yards, 2149-15%, 


Paige bros., brick yard, 196%, 
Paint, 2157. 

Palzeozoic fossils, 113°, 

** Pale” brick, 1664. 

Pallet driers, 163°-64!, 


Pallet squarer, 163°-64!, 


Pan crushers, 167°-68°, 

Parker, M., brick yard, 2045. 

Parry, W. W., brick yard, 154°, 1989-991. 

Paving brick, manufacture, 1515-52°, 
238°; qualities of clay required, 
1519-52°; use of, 151°; 

testing, 1527-54}; table, 210°-111. 
Pebbles, 1007, 1052, 1117, 1185, 1221, 1908, 
205*, 2061, 2308, 
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Peck, B. F., drain tile'worlks, 2229-234, 

Peconic Bay, clay deposits, 129°. 

Peekskill, clay deposits, 1124; delta 
deposité, 1147; brick yards, 179°, 

Pegmatite, 110°. 

Pepper, J. H., brick yard, 194, 

Perkins & Pit, stove linings, manu- 
facture, 2308. 

Permeability of brick, 151). 

Phosphates, effect on clay, 139%, 

Piffard, depth of clay, 101°, 

Pipe tile, 222', 

Plasticity, 1384. 

Plates, tossils, 124-27, 

Platting, 164°. 

Plattsburg, clay deposits, 120%; brick 
yards, 1945, 

Plows, use.of, 145°-46°, 

Plunger machine, 168%, 

Pocantico river, delta deposits, 114%. 

Port Ewen, stratification, 104°; clay 
deposits, 106°, 184°-85°; terrace, 1164; 
brick yards, 184°-85°. 

Port Kent, terraces, 1205. 

Port Washington, hills at, 133°, 

Porter, I. R., brick yard, 189-908, 

Porter, J., brick yard, 1869-872, 

Post, W. & J., brick yards, 214°, 

Potash, effect on clay, 139°. 

Potsdam, brick yards, 195°; clay de- 
posits, 195°. 

Preglacial origin of Long Island 
Sound, 1337. 

Preparation, of clay, machines used, 

155°; methods, 156°-59°; 
of fire clays, 224°-254; of stoneware - 
clays, 2327-334, 

Pressed brick, strength, 2117. 

Preston bros., brick yard, 1995. 

Production of brick, cost, 1744-751; 
value in 1892, 95°, 

Prospecting for clay, 1437-455, 

Pug mill, 1589-59°, 

Pyrites, 129°, 1305, 

Pyrometers, 1415, 

Quartz, 105’, 122', 1908, 230°, Seealso 
Silica. , 

Quartzite, 1114. 

Quassaic creek, delta, 108%, 1148, 

Quaternary clay deposits, 100%, 
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Queens county, brick manufacturers, 
2424-43. 


Randolph, clay deposits, 1034; brick 
yard, 208'. 

Ravenswood, terra cotta works, 2367. 

Raymondville, brick yards, 196°-97°; 
clay deposits, 196°-97?. 

Refractoriness of clay, 140°-41'. 

Rensselaer county, brick manufac- 
turers, 2448-45. 

Repressed brick, strength, 2117. 

Repressing machines, 154*. 

Rhinebeck, stratification, 113'-14°. 

Rhizomorphs, 1197. 

Riederer, E. J., assistance acknowl- 
edged, 97°. 

Riesterer, Martin, brick yard, 2049-51, 

Rigney, Mrs T., brick yard, 1924. 

Riley & Clark, brick yard, 181°, 

Riley & Rose, brick yard, 181%. 

Ring pits, 1579-58°. 

Roberts, J. B., clay bank, 192%, 

Roberts, M., brick yard, 192°. 

Rochester, brick yards, 203°-44; clay 
deposits, 102°; sewer pipe works, 228°. 

Rochester brick and tile manufactur- 
ing co., 203°. 

Rock cut clay co., 2088-9. 

Rockland county, brick manufacturers, 
2427-45, 

Roll crushers, 1717-72’. 

Rome, clay deposits, 103°, 198’; brick 
yards, 1987-99'. 


_Rondout terrace, 105°-6'; clay analysis, | 


1854, 
Rondout creek delta, 104". 
Roofing-tile, manufacture, 2354, 2378 
356, 
Rose & co., brick yard, 184°. 
Rose, A., & co., brick yard, 187%, 
Rose, H. R., brick yard, 187°. 
Rosendale, stratification, 107). 
Rosendale Plains, stratification, 1075. 
Roseton, clay deposits, 107’, 184*; delta 
deposits, 1149; brick yards, 184°, 
Ryder, William, brick yard, 189", 


Sag Harbor, clay deposits, 129°, 
Saggers, 238+. 
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St Johnsville, brick yards, 197*; strati- 
fication, 1973. 

St Lawrence county, brick manufac- 
turers, 250°-51, 

Salina shale, 994. 

Salt wells, records, 1015. 

‘*Salt-glaze,” 2275, 2344-35, 

Sammis, R., brick yard, 216°. 

Sand, in estuaries, 117°-18*; importance 
to clay industry, 144°. 

Sandstone, 109!, 1107, 1114, 1138, 121%, 
122?, 131°. 

Sanford, C. L., assistance acknowl- 
edged, 979; brick yard, 217°. 

Saratoga, brick yards, 193°-94°, 

Saratoga county, brick manufacturers, 
246'-47, 
Sawmill river, delta deposits, 114°. 
Schenectady, clay deposits, 103°; ter- 
race, 1168; depression of land, 1173. 
Schenectady county, brick manufac- 
turers, 246°-47. 

Schist, 1114, 1128. 

Schmidt, G. W., brick yard, 2058, 

Schulz, C. A., brick yard, 1857. 

Schusler & co., brick yard, 205", 

Scove kilns, 164’, 171’. 

Seneca Falls, brick yards, 202. 

Seneca river brick co., 2019-25. 

Sewer pipe, receipts for 1892, {S'; 
menufacture, 226'-28. 

Shale, 113°, 200°, 228’, 289'; formations 
used, 99%; increasing use, 238°. 

Shankey, J. D., & son, brick yard, 1865, 

Shells in clay, 103%. 

Siegfried, F., brick yard, 202%. 

Sigler, J., clay pit, 204°. 

Signor, W. H., brick yard, 2087. 

Silica, in clay, 1389-399. See also 
Quartz. 

Slip clays, 2275, 2334-352. 

Smith, E., brick yard, 1918, 

Smith, J.S., brick yard, 197%, 

Smith’s Dock, terrace, 1058; 
yard, 1864; clay deposits, 186*. 

Soak pits, 157%, 

Soft mud process, 156*-66; cost, 17° *. 

Sole-tile, 2219-225, 

South Bay, brick yards, 199°. 

South Trenton, brick yards, 197%; a 
deposits, 197°. 


brick 
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Southold, clay deposits, 129%, 217°; Table (continued) 


brick yards, 217°. 

Spatting, 162°. 

Specific gravity, of clay, 140+; of brick, 
1494, 

Spencer brick yards, 210°. 

Spicules of sponges, 119°, 128°, 1368, 

Spring Brook. clay deposits, 207°. 

Staatsburg, terrace, 10%". 

Stanwix, D. H., brick yard, 191%. 

Staples, A. S., brick yard, 185'-$6'. 

Staten Island, clay deposits, 1004, 132% 
86, 2207-215; brick yards, -220'-215; 
stoneware clays, 228’. 

Statistics, clay industry, 95°. 

Steadman disintegrator, 173". 

Steam drying, 170°. 

Steam power, use of, 1€0*. 

Steam shovel, 146°-47°. 

Stephens, C., brick yard, 199°. 

Steuben county, brick manufacturers, 
256-51, 

Stiff mud process, 167-72’; cost, 175%. 

Stockport, clay deposit, 114’. 

Stoneware, definition, 232?; manufac- 

ture, 2321-135"; 
clay, 229'-31; analysis, 2314; receipts 
for 1892, 98". 

Stony Point, clay deposit, 1099-10*; 
stratification, 104°; brick yards, 181. 

Storm King, terrace, 412°; clay de- 
posits, 182%. 

Stoutner, W.A., brick yard, 198°. 

Stove-linings, manufacture, 2308. 

Stratification, 1044, 1207, 1287, 129%, 
See also Table. 

Streeter & Hendrix, brick yard, 185°. 

Stripping, 145°. 

Stuyvesant, clay deposits, 114°, 1893; 
brick yards, 189%, 

Suffolk county, brick manufacturers, 
2422-43, 

Sutton & Suderly, brick yard, 190°, 

Syracuse, clay deposits, 102%, 1994; 

brick yards, 1994-2004. 


Table, altitudes, 1155, analysis of 
kaolin, 136°; brick testing, 211°; 
clay analysis, 178°, 1854, 1878, 188?, 
190°, 194%, 195, 1964, 201°, 203%, 204°, 
2058, 2084, 2097, 2104, 2128 2138, 2144, 


ee 


2157, 2175, 218%, 219°, 2204, 227% 
26!, 2314, 238°, 285", 2374; crushing 
strength of brick, 1814, 200°; depth 
of clay in Genesee valley, 1015; 
number of terraces, 116°; sections 
of clay deposits, 240-41; shale 
analysis, 200°, 228%; statistics of 
clay industry, 98°; 

stratification; at Cold Spring, 122% 
23?; Eddyville, 106°; Farmingdale, 
180°; Fresh Pond, 216%; Gouver- 
neur, 195°; Jamestown, 20.9; Jova’s 
brick yard, 184°; Kreischerville, 
134’; Lancaster, 205°; Lefever Falls, 
1078; Levant, 103°; Madrid, 103%; 
Rosendale, 1071; St Johnsville, 
197%; West Deer Point, 1298. 

Tarrytown, delta deposits, 114%. 

Temperature of fusion of clay, 1414 

Tempering, methods, 156°-595; ma- 
chines used, 1558; definition, 1575; 
of fire clays, 224°-25!; of stoneware 
clays, methods, 2327-3:4, 

Terra cotta, receipts for 1892, 98"; clays, 
235°-363; manufacture, 2064, 2188, 
2284, 2363-378. 

Terra cctta lumber, manufacture, 229%, 

Terrace altitudes, table, 1155, 

Terraces, Hudson river, 1054-16°; cause 
of difference in level, 106+; distance 
from river, 1164; forming at present, 
116°; number, 1167, 110°; quality of 
soil, 1168; rate of rise, 115*-16'; 
Champlain valley, 120%, 

Terry bros., brick yard, 185'-S86?. 

Tertiary clay deposits, 100°, 130°, 131°. 

Testing, of clay, 144’; of brick, 1527-54', 
2358; of roofing-tile, 235°. 

Thickness of beds, varying, 144°. 

Thiells, clay deposits, 1117, 1818; brick 
yard, 181°-82?. 

Thompson, G. R., brick yard, 195'. 

Three Rivers, clay deposits, 1997. 

Tibbitt’s brook. delta deposits, 1148. 

Tile, see Drain tile; Flange tile; Horse- 
shoe tile; Pipe tile; Roofing tile; 
Sole tile. 

Timoney’s clay bank, 1€3%. 

Tioga county, brick manufacturers, 
2505-5!. 
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Tompkins & Smith, brick yard, 204°. 

Tompkins, T. & son, clay bank, 181%. 

Tompkins county, brick manufac- 
turers, 2505-51. 

Tonawanda, clay deposits, 102%; brick 
yards, 204°-5!. 

Topography, indications of clay de- 
posits from, 1487-443, 

Torrey Park land co., 2031. 

Townsend, P. M. C., brick yard, 209°. 

Trautwine, — quoted, 154!. 

Troy. brick yards, 192°; clay deposits, 
1925; sewer pipe manufacture, 228%, 

Tunnel driers, 169°-707. 

Turner, J., brick yard, 208. 


Ulster county, brick manufacturers, 
244°47, 

Underhill, W. A., brick yards, 1778 
i. 

Underlying material, table, 240-41. 

Undermining, 147°. 

Unstratified material, 118, 

Up-draft kilns, 164. 

Utica shale, 106}. 


Van Cortland, delta deposits, 1148. 
Van Dusen, F. M., brick yard, 186°. 
Vaughn, Charles, brick yard, 194". 
Vernon, W. H., brick yard, 2125. 
Verplank, clay deposits, 112', 178°-79°. 
Verplank Point, brick yards, 1794. 
Vitrification, 1525, 


SY 


NEW YORK STATE MUSEUM 


Washburn, U, F., & J. T., brick yard, 
1865, 

Washed brick, 1621, 

Washing clay, 236°. 

Washington county, brick manufac- 
turers, 2467-47, 

Water smoke, 1654, 1748. 

Watertown, clay deposits, 
1957-96'; brick yards, 195*-96%, 

Watertown pressed brick company, 
1957-96?, ; 

Watson, Robert, brick yard, 196%, 

Weathering clay, 156°, 2248, 

Weaver, G. F., sons, brick yard, 199. 

Weedsport, brick yards, 202%. 

Weight of clay, 1404. 

Wells and Brigham, 
2119-12. 


102°, 


brick yard, 


West Deer Park, stratification, 1298; 4 
brick yards, 218*-19°; clay deposits, — 


218®-198, 

West Neck, clay deposits, 122°, 1281, 
1313, 215%; fossils, 128%; crumpled 
strata, 131°-33!; brick yards, 215%. 


Westchester county brick manufac- — 


turers, 242°-43. 
Wet pan crushers, 1678, 
Whale, skeleton, 1208, 
Wheeler, H. A., formulas, 140-414. 
Wheeler, O. B., clay beds, 212®-137. 


| Whitehail, terraces, 120+. 
Williams, C. L., brick yard, 1938. 


Willis, H. M., clay pit, 2144. 


| Wire rope haulage, 148*. - 


Vulte, Dr H. T., analyses, 97°; on | Wirecut machines, 168°-71". 
method of analyzing clays, 141°-43". | Wood & Keenan, brick yard, 221°. 


Walkill valley, terrace, 1165, 

Walling up kilns, 162°. 

Walsh bros., brick yards, 189°. 

Wappinger creek, delta deposits, 108', 
114’, 


Warners, brick yards, 2005-19, 2295; 


clay deposits, 200°-15. 


Warren county, brick manufacturers, 


2467-47. 
Warsaw, depth of cley, 1018. 
Warwick, clay deposits, 2135-148, 


Washburn, M. F., & L. F., brick 


yards, 1&0%, 


Working, methods employed, 1455—4t7. 


Worm tracks, 120?. 
Wrape & Peck, brick yard, 195¢. 


Wyandance brick and terra cotta co. 


2188-195, 2294. 
Wyoming, depth of clay, 1018. 


Yards, see Brick yards. 
Yates Center, clay deposits, 1025. 
Yellow clay, characteristics, 104°-6'. 


Yellow gravel, 1377; on Long Island, 


1337; on Staten Island, 134'. 
Yonkers, delta deposits, 114®. 
York, depth of clay, 101°. 
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WHAT SCALE INSECTS ARE 


There is a large class of small insects —some, indeed most, of which 
_ ¥eguire a magnifying glass for their observation, which are particu- 
larly detrimental to fruit-culture, yet from their inconspicuous 
pearance usually escape notice until discovered when search is 
_ made for the cause of the languishing condition or death of the tree 
or shrub infested by them. Even then it is rather difficult to 
‘believe that the true cause has been found in what often seems to 
_ be merely an unnatural roughening of the bark or a moderate 

‘incrustation formed upon the surface. 
The species more commonly met with (the Diaspine) have 
"received the name of bark-lice, from the appearance of the young 
'as they travel over the bark for a few days after they are hatched ; 
‘and of scale-nsects, from the scale-like covering secreted by the 
insect and beneath which it is hidden after it has fastened itself to 
the bark. Scientifically, they, together with the “ mealy-bugs,” are 
Known as Coccide. In classification they have place in that division 
of the Hemiptera (a large order of suctorial insects) known as 
Homoptera, the wings being of a uniform thickness throughout, and 
thereby distinguishing them from the other division (Heteroptera) 
in which the front wings are thickened in their basal half to a degree, 
_ Often, approaching the elytra or wing-covers of beetles. It is to 
this last-named Division that the popular name of “bugs” has 
become attached. All of the Hemiptera are suctorial, and take 
their food through a beak or proboscis instead of by biting jaws. 
' They differ greatly in their structure, and in modes of development ; 
_ the latter, in some of the families, as in that of the Aphidide or 
plant-lice, is of intense interest. 

‘The development of the Coccide is quite peculiar. The females 
_ do not become perfected into winged creatures, but with age assume 
_ the form of scales or galls, or of grubs covered with wax or powder; 
or become degraded beneath their sheltering scale into barely more 
than ege-sacs, retaining only such simple organs as are essential to 
their life during the reproduction of their young. The male, how- 
“ever, undergoes a complete transformation and becomes winged, but 
with only a single pair of wings of very simple structure (see in 
Figures 3, 2 and 3 in Plates I, II and VII). It lives but a day 
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or two, dying speedily after the fulfilment of the purpose of its 
being. It takes no food, for in this stage it possesses no mouth or 
digestive organs. 

A few species of the Coccide are of service to us, such as the 
Coccus cactt from which the valuable dye, cochineal, is obtained ; 
the Carteria lacca which excretes the material known to us as shell- 
lac; from another species we have the commercial article known as 
china wax; and still another species occurring in Arabia produces 
a solidified honey-dew called “ manna,” which “is thought by some 
to have been the heaven-sent manna that nourished the Hebrews in 
their wanderings.” 

About 125 species of North American Coccide have been 
described, and others are being brought to notice each year, either 
from having been previously overlooked, or recently introduced 
from abroad. All of them are destructive in proportion to their 
rapidity of multiplication and the greater or less economic import- 
ance of the plants that they infest, | 
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SOME DESTRUCTIVE SCALE-INSEOCTS OF THE STATE 
OF NEW YORK 


Before proceeding to the consideration of the San José seale,— 
the subject of this bulletin, it may be of service to refer briefly to 4 
few other species which, although common in the State of New 
York, and quite harmful to the trees that they infest, are still 
almost wholly unknown to the fruit-grower and to others who are 

suffering from their presence. [rom the figures given of them, 
they may at once be distinguished from the San José scale, 


: Tue AppLe-TREE Barxk-LousE 

The most common of these is the apple-tree bark-louse, shown in 
Fig. 1 of Plate I, in its natural size as it occurs on the bark of 
trunks and limbs, often more abundantly than is represented in the 
eut, completely covering the bark and overlaying one another, and 
lending an increased diameter to the infested twig. The color of 
the scale is brown or ash-gray, nearly approaching that of the bark. 
The female scale measures about one-twelfth of an inch in length, 
of a long, usually more or less curved form, pointed at one end on 
which a magnifier may show the yellowish cast-off skin of the insect, 
and rounded at the other end. [From its peculiar shape it has been 
frequently written of under the name of the oyster-shell bark-louse. 
It bears the scientific name of Mytilaspis pomorum Bouché. The 
male scale is of a considerably smaller size, the sides nearly straight, 
less rounded at the larger end, and of a brighter color. It will sel- 
dom be found associated with the females on the bark, as its natural 
‘place is on the leaves on either side, especially along the midrib 
(Riley). Ifa recent uninjured female scale be carefully lifted after 
oviposition —at any time during the winter—from fifty to a hun- 
dred small, oval, white eggs may be found underneath it, which 
would ordinarily give out the young insect about the first of June 
in the latitude of New York. 

This destructive scale is far from being confined to the apple, but 
may also be found on the plum, pear, raspberry, wild gooseberry, 
wild cherry, red currant, sugar and swamp maples, white and black 
ash, birch, poplar, willows, linden, horse chestnut, elm, &e. It will 
be seen from the above, that it has a large number of host-plants, 
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Tur Sourry BAarK-LousE 


This scale-insect, known to science, as Chionaspis furfurus 
(Fitch), is quite common in the State of New York, where, it is — 
believed to be more numerous and more injurious than in any other — 
of the United States. I have recently seen an orchard of the — 
Kieffer pear, in Columbia.Co., N. Y., in which the trunks, of from — 
three to four inches in diameter, were so thickly coated with the 
scales that ata little distance they appeared as if they had been — 
whitewashed. , 

The scale, as it appears when scattered over the bark, and the — 
male and female scales magnified, are shown in Fig. 2 of Plate L 
The young larva, the mature female, the male pupa, and the male, — 
are represented in Figure 3 of the same Plate, which has been pre- : 
pared under the supervision of Mr. L. O. Howard, of the Entomo- — 
logical Division at Washington, to illustrate the insect in his article - 
on the “ Scale Insects of the Orchard” shortly to appear, and kindly 
furnished for use in this Bulletin by consent of the Department of © 
Agriculture in advance of its own publication. 

Dr. Fitch has described so faithfully the appearance of a badly — 
infested tree and of the scale, that his account is transcribed here- . 
with: “The bark of the limb [pear tree] was covered with an ~ 
exceedingly thin film, appearing as if it had been coated over with — 
varnish, which had dried and cracked and was peeling off in small . 
irregular flakes, forming a kind of scurf or dandruff on the bark. — 
In places this pellicle was more thick and firm, and elevated into — 
little blister-like spots of a white and waxy appearance, of a cir- 
cular or broad oval form, less than the tenth of an inch in diameter, 
abruptly drawn out into a little point at one end, which point was — 
stained of a pale yellowish color and commonly turned more or less 
to one side.” This refers to the female scale, shown in enlarge-— 
ment at ¢ of Figure 2, Plate I. The male scales, which usually 
congregate by themselves (enlarged at d in same figure), are only | 
from one-fourth to one-third as large, narrow, usually straight, three-_ 
ribbed, and of a snowy-white color. The eggs found beneath the 
scales are of a purplish-red color. They hatch about the first of 
June. 

This scale attacks the apple, pear, black cherry, choke cherry, and 
mountain ash. I have recently found it abundantly on the Japan 
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guince, Pyrus japonica, in Washington Park, Albany, — large plots 
of which were being killed by it. 


Tre Pine-tear ScALE-INSECT 


This is another white scale which is quite conspicuous on the 
leaves of the pine and the spruce on which it occurs. It attacks 
mainly transplanted trees, and had not been seen by Dr. Fitch, 
when described by him, on those growing spontaneously in the 
Forests. The foliage of a large number of Austrian pines (Pinus 
_ Austriaca) growing in Washington Park, in Albany, a few years 
ago, was so thickly covered with the scales that it was literally 
whitened with their myriads. Hundreds could be counted on a 
single leaf. Nearly all of the infested trees were taken up and 
burned. Large numbers of the scales were eaten into and destroyed 
by a little lady-bug, —“‘ the twice-stabbed lady-bird,” — and to the 
abundant presence of this scale-eating insect, may be owing the fact 
that in late years the scale has been far less destructive (see /2/th 
Report Insects of New York, 1889, page 266). 

The scale is represented in Fig.1 of Plate II, in natural size 
upon the leaves, and much enlarged, beneath. They are of an 
elongate oval form, of a pure white color with a waxy lustre, and 
with the conspicuous yellow cast skins resting on the smaller end. 
Dr. Fitch, in his Second Report, 1856, has devoted a half-dozen 
pages to the insect and its lady-bug destroyer. 


Tue Wurre ScaLE 


A troublesome scale frequently infests conservatories and house 
plants, which may be recognized from the representation of infested 
leaves and the magnified scales shown in Fig. 2 of Plate IL. 

The scales are white and are sometimes so abundant as to give a 
whitewashed appearance to the trunks of the trees that they infest. 
It is known, in science, as Aspidiotus neriit Bouché. Its specific 
name of ne7i2 is drawn from the botanical name of the oleander, 
Nerium, which is one of its favorite food-plants. Ivy, when grown 

within doors, is quite subject to its attack, and is liable to be killed 
_ by it unless care is taken to prevent the multiplication of the scale. 
Professor Comstock reports having studied the species on the 
following named plants: Acacia, magnolia, oleander, maple, 
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Yucca, plum, cherry, currant, English ivy, and lemons from the 
Mediterranean. 

The scale of the female is nearly circular, flat, whitish or light 
gray, with the dull orange exuviz (cast skins) central or nearly so. 
The ventral seale (as distinguished from the exuvie) is a mere film 
applied to the bark. Diameter when full-grown, one-twelfth of an 
inch. The male scale is snowy-white, slightly elongated with the 
light yellow larval skin nearly central— diameter one-half that of 
the male. It is distributed over all the United States, and over 
much of Europe. 

Tue Mapre-rree ScALE-InsEcT 


This is one of our largest scale-insects, and, at the time of hatch- 
ing of the eggs in late June and early July, is more conspicuous than 
any-other found in this part of the United States. It is observed 
more frequently upon the soft maple, Acer dasycarpum, than else- 
where, but it is often found infesting grapevines where it is known 
as the grapevine bark-louse. It was described forty years ago as 
Coccus innumerabilis — (now inaluded in the genus Pulvinaria) — 
the specific name applicable both to the myriads in which it appears 
in some localities and to the immense number of eggs produced by 
the female: often a thousand or more can be counted from under- 
neath a single scale. Fig. 1 of Plate III illustrates the scale as it 
appears when attention is usually drawn to it. It is then seen as a 
white, cottony mass of from three- to nearly four-tenths of an inch long, 
about one-half so broad, of a sub-oval form, bearing upon the nar- 
rower end a brown scale darker at the margin, somewhat flattened 
down or bent upward near its middle to nearly a right angle, oval, 
broader behind, where it is notched and apparently cleft for a short 
distance on its middle: on the front is a medial ridge for about one- 
fourth or one-third its length: it usually shows five transverse 
wrinkles or folds and about the same number of raised lines run- 
ning outwardly on each side to the hinder margin. A common 
appearance of the adult scale is shown at 6 of Fig. 8 of Plate III, 
and at a, b and c, immature forms in Fig. 4. 

The white cotton-like mass, which is a characteristic of the genus 
Pulvinaria, is a secretion thrown out by the insect for the protec- 
tion of its eggs, and also of the young insects for a short time after 
their hatching. | 
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In Fig. 2 of Plate III (after Walsh and Riley) the scales and egg- 
masses are shown on osage-orange as Lecaniwm Maclure, and on 
maple as Z. acericola, but both now referred to P. innumerabilis. 

This scale had become very abundant upon the maples in the 


streets of Brooklyn in 1890, and was reported as having killed a 


large number of the infested trees.* In 1884, it was excessively 
abundant and quite destructive over the larger part of the State of 
Illinois. Further particulars of it, and available remedies, may be 
found in the Stath Report on the Insects of New York, 1890, pp. 
141-147, 


Tur Pioum-TREE ScALE-INsEcT 


In Plate IV, the plum scale is shown, — an apparently new and 


destructive plum pest, which has during the past year made its 


appearance in different localities in the State of New York, par- 
ticularly in its western portion. Examples of it were received by 
me on May 14th and 15th from Dr. Collier of the Geneva Agricul- 
tural Experiment Station, and from C. M. Hooker and W. C. 
Barry, of Rochester. No record could be found of its previous 
occurrence as infesting the plum. Upon submitting it to Prof. T. 
D. A. Cockerell, of Las Cruces, New Mexico, who has made special 


study of scale insects, it was determined by him, with a possible 


doubt, as Lecanium juglandis Bouché. This determination has 
not been accepted by some entomologists, while as an explanation of 
difference of opinion in regard to it, it has been suggested that two. 
closely resembling species are associated on the-infested trees. 

The species of Zecanium are large, conspicuous scales, as may be: 
seen covering the branch in the figure, approaching a half globe in 
form, and in the season of reproduction, containing within their 
capacious bodies a very large number of eggs—a thousand, or it 
may be two thousand or more. From their rapidity of multiplica- 
tion they may prove very injurious to the trees that they infest, but 
fortunately their size, and their tenderness during a portion of their 
existence, exposes them to parasitic attack, and to destruction from 
certain weather conditions. They are amenable to treatment with 
kerosene emulsion, and to the methods which will be Mate ee 
for the destruction of the San José scale. 


* Highth Report on the Insects of New York, 1893, page 17%, 
35 
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Prof. M. V. Slingerland, of the Cornell University Experiment 
Station has made a study of this insect in the plum orchards of 
Western New York, the results of which are published in Bulletin 
83 of the Station — describing it, narrating its destructiveness, nam- 
ing the few plants upon which it is believed to have passed from 
the plum, its life-history, its natural enemies, and approved methods 
for combatting it. 

This scale has been found abundantly in some localities in Eastern 
New York: in Orange Co., it has been mistaken by some fruit- 
growers for the San José scale, but from their great dissimilarity in 
appearance, there is hardly an excuse for confounding them. 

The figure representing an infested plum branch is from a photo- 
graph taken by the Geneva Experiment Station, and employed in 
illustrating a brief notice of the insect by Prof. S. A. Beach, in 
Garden and Forest for July 18, 1894, from which paper it has been 
obtained. 


In the preceding brief notices of some of our more common 
scale insects, particular mention of the insecticides available for 
their destruction and methods of application, have been omitted, as 
those which will be indicated for use against the San José scale, will 
be found equally serviceable against each one of them. 
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THE SAN JOSE SCALE 


The San José Scale—from the many different fruit trees that it 
infests, the rapidity of its multiplication through its successive 
broods during the year, and the short time in which it kills the 
trees that it attacks —is justly regarded as one of our most per- 
nicious scale-insects. Its character is indicated in the specitic name of 
perniciosus given to it by Professor Comstock when first described 
by him in 1880, in the Leport of the Commissioner of Agriculture 
for that year. He has written of it: “It is said to infest all the 

deciduous fruits grown in California, excepting peach, apricot, and 
the black Tartarean cherry.* It attacks the bark of the trunk and 
limbs as well as the leaves and fruit. I have seen many plum and 
apple trees upon which all the fruit was so badly infested that it 
was unmarketable. In other instances I have seen the bark of all 
of the small limbs completely covered by the scales. I think that 
it is the most pernicious scale-insect known in this country.” 

The Los Angeles (Cal.) Horticultural Commission, in their report 
for 1893, say of it: “This pest, if not speedily destroyed, will 
utterly ruin the deciduous fruit interests of this coast. It not only 
ehecks the growth of the tree, but it covers the tree literally 
entirely, and the fruit nearly as much so, and, if left unchecked, the 
tree is killed in three years’ time.” 


INTRODUCTION AND SPREAD 


As with the larger number of our more injurious pests, the San 
José scale is not native to North America. Where it originally 
occurred is not known. It is frequently found upon plants 
imported from Japan (Coquillett), and also occurs in Chile and in 
Australia. It is‘believed to have been brought into California in or 
about the year 1870. It first attracted the attention of fruit-grow- 

ers at San José, in Southern California, in 1873. In 1882 it had 
extended into all the fruit-growing districts of California, and had 
entered Oregon and Washington. It is also found in Nevada, but 
when first observed there is not known. It is reported in one 
locality in Idaho in 1894 (Aldrich), and as well established at Las 
-Ornces, New Mexico (Cockerell). 


* Tt has since been found on the peach, and apricot, 
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OccurRRENCE IN Eastern Unirep Statss 


‘It was quite a surprise when not long ago the discovery was 
made that this destructive insect had crossed the continent and had 
made its appearance in the Atlantic States. Its first recognition was 
by Mr. L. O. Howard, of the Division of Entomology at Washing- 
ton, in August, 1893. A supposed fungus disease on pear sent 
from Charlottesville, Va., to the Department of Agriculture and 
shown to Mr. Howard, was “at the first glance recognized as that 
scourge of western orchards, the San José scale (Aspidiotus — 
miciosus Comst.).” 


INVESTIGATIONS, ETC., BY THE U. S. DEPARTMENT oF AGRICULTURE 


During the autumn, two of the assistants of the Entomological 
Division, Messrs. Schwarz and Coquillett, were sent to Charlottes- 
ville, to examine and report upon the infestation. It appeared 
from their examinations that it was limited in extent, being 
almost wholly confined to a pear orchard of about a square acre in 
area, but that it affected pear, peach, plum, apple, currant, rose, 
quince, gooseberry, and raspberry, and that it had already been 
present there for several years. It was subsequently learned that, 
in all probability, it had been introduced on nursery stock pur- 
chased from a New Jersey firm. Mr. Hedges, the owner of the 
orchard, was of the opinion that it had been brought on currant 
plants purchased in New Jersey eight years previously. Mr. Schwarz 
reported on the situation of the infested orchard, the plants attacked, 
other infested places adjoining, habits of the scale, and its 
observed enemies. Mr. Coquillett reported upon the infested local- 
ity, and the conjectural sources of the scale. (lnsect Life, vi, 
1894, pp. 247-254.) 

Early in the spring of 1894, through the codperation of the U.S. 
Department of Agriculture and the Virginia State Board of 
Agriculture, Mr. Coquillett, who had conducted very successfully 
most of the experiments in California for the destruction of scale 
insects by inclosing the infested trees with tents and fumigating 
them with hydrocyanic acid gas, was entrusted with the operations 
for destroying the scale in Charlottesville by the same method — 
always effective when properly conducted. It appears in his report 
submitted (loc. cit., pp. 324-326), that 326 trees and shrubs were ~ 
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subjected to the gas treatment. Examination made a few months 
thereafter disclosed no living scales, 

In Maryland.— In March, 1894, the scale was sent to the Divis- 

ion of Entomology on peach twigs from a large peach orchard in 
Riverside, Charles Co., Md. It was learned that the scale had been 
introduced in 1887 and 1888, on peach trees purchased of a New 
Jersey nursery. Many of them had died, and nearly all of those 
that remained were found to be thoroughly encrusted with the 
scale, so that at the time of examination they were being taken up 
and destroyed. (Other trees to which the scale had spread, had 
been treated by their owner during the preceding winter, apparently 
with good results, with the three principal winter washes, viz., 
strong kerosene emulsion ; lime, salt, and sulphur; and resin wash.) 
A trunk-washing in April with strong kerosene emulsion was sue 
cessful to the extent of killing 90 per cent of the scales. Several 
‘sprayings were made during the sammer with different mixtures,— 
some of them under direction of Mr. Coquillett,— by which most of 
the scales were killed. At the time of Mr. Howard’s report (from 
which most of these items relating to the eastern presence of the 
‘scale have been drawn) in August, it was thought safe to say that 
the insects would be completely stamped out in this locality by the 
close of the year. 

In F lorida.—At the same time of the discovery of the Maryland 
locality, the scale was also received from De Funiak Springs, 
Florida, At the request of the fruit-growers of that section of the 
State, the Department of Agriculture sent Mr. H. G. Hubbard to 
make examination and report. The insect was practically confined 

to the peach and plum, but occurred also, in small numbers on 
Kieffer pears, and on pecan and persimmon. Many thousands of 
trees were infested, and nearly every orchard within a radius of five 
or six miles was more or less attacked. Arrangement was made for 
the Experiment Station of Florida to undertake the work of destroy- 
ing the scale, by going over all the infested trees in the district with 
five or six applications of the resin wash. If the weather should 
prove favorable for the use of the wash, there was reason to believe 
“that the nuisance will have been abated by the close of the season 
in Florida, although extermination [from the peculiar conditions of 
_ the infested locality] may not be found possible.” 
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Discovered in other States—In consideration of the discovery 
that some at least of the above-noticed infestations of this pernicious 
California scale, were traceable to New Jersey nurseries which were, 
in all probability, still serving as distributing centers for the distri- 
bution of the pest over nearly all the country, a Circular was pre- 
pared by Mr. Howard, Chief of the Division of Entomology, U. §. 
Dept. Agricul., describing and figuring the scale and warning fruit- 
growers of its exceeding dangerous character, which was distributed 
in the first week of April (1894) to all Eastern agricultural news- 
papers and to nearly 12,000 Eastern fruit-growers whose addresses 
were obtained from the pomologist of the department. This circu- 
lar,— with its excellent illustrations*, description of its appearance, 
explanation of its manner of spreading, and the best remedies for 
it—as might naturally be expected, excited much interest and 
alarm. Scale insects of many kinds as well as insects belonging to 
other groups, were sent to the Department, with the inquiry if they - 
were the San José scale. 

As the result of the distribution of this Circular, the se 
additional localities were ascertained : 

Neavitt and Chestertown in Maryland; Bartle, Indiana; many 
points in New Jersey; Atglen and Lewisburg, in 8. Eastern and 
Central Pennsylvania. It was also received from Middletown, 
Idaho; and from British Columbia. 

Referring to the above attacks, Mr. Howard gives encouraging 
reports: The orchard of 7,000 trees in Atglen, Pa., under direc- 
tion of Dr. J. B. Smith, Entomologist at Rutgers College, New 
Jersey, had been treated three times at intervals of ten ys with 
kerosene emulsion, with absolute success. 

At the Lewisburg locality, the few infested pear trees that had 
been bought from the New Jersey nurseries in 1890, had all been 
killed but one. Other trees to which the scale had spread were 
being treated by the owner with every prospect of extermination, 

At Bartle, Indiana, two young apple trees from New Jersey 
were infested. Those were taken up and burned, and no more of 
the insects were discoverable by careful search. (A second infesta- 
tion has since been discovered at North Madison—See Rural Vew 
Yorker, liv, p. 87.) 


a Ne 
* Tam indebted to the Department for the privilege of introducing them in 
this paper: see Plates VI and VII. 4 
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At Neavitt, Md., a 10-acre orchard of peach trees was badly 
infested — nearly every tree was languishing from the attack. 
Many had been taken up and destroyed. Full directions were given 
for spraying, and the success of the operations will be watched, 
The source of this infestation could not be definitely ascertained, | 
but it was thought by the owner that the first affected trees had 
come from a Missouri nurseryman — not from New Jersey. 

Chestertown, Md., showed but few infested trees. They had 
been treated by the owner with thick whale-oil soap of the consist- 
ency of molasses, with every prospect of extermination of the scale, 
The infested trees had been received from New Jersey in 1890, 
As asummary of the above, Mr. Howard states that the scale had 
been exterminated (in 1894) in Indiana and Virginia, and the 
probabilities were strong of a like result before the close of the year, 
at the other localities named, except in Florida and New Jersey. 


It has since come to the knowledge of the Division of Entomol- 
ogy, that the scale has been found abundantly in three new locali- 
ties in Maryland. It has also been discovered in a locality in 
Southern Georgia ; in an orchard in Southern Ohio; in Newcastle 
Co., Md.; in Jefferson Co., Indiana; at City Point, Va.; and at 
Bristol, Pa. In some of these localities the infestation was quite 
limited, and it is believed to have been exterminated. (L. O. 
Howard: Further Notes on the San José Seale, in Znsect Life, vii, 
1895, pp. 285, 286.) 


Tue San José Scare In New York 


During the meeting of the American Association for the Advance- 
ment of Science, at Brooklyn, N. Y.,in August last—in a paper 
read by Dr. Smith before the Association of Economic Entomolo- 
gists on “ The San José Scale in New Jersey,” it was incidentally 
stated that an orchard in Columbia County, New York, was known 
to be badly infested with the scale. The particular orchard was 
not named, but later, at my request, the information was obtained 
from Dr. Smith, that Mr. L. L. Morrell of Kinderhook, had not 
long ago purchased a number of young apple trees (Ben Davis 


variety) from one of the New Jersey nurseries. Two years later 


(in 1894), on examination of these trees by one of the owners of 
_ the nursery (a relative of Mr. Morrell), they were found to be badly 
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infested, and advice was given that they should be at once taken up 
and destroyed. A week or two later it was learned from Mr. Mor- 
rell that this had been done, and it was thought that with the 
destruction of the entire purchase, the scale had been exterminated. 

Thinking it important to know whether the measure had been 
entirely successful, I visited Mr. Morrell early in November, and 
was met with the unpleasant intelligence that he was fearful that 
he still had the insect with him, for he had found upon a single 
pear what he believed to be the scale. It proved to be such,— per- 
haps a half-dozen of individuals being scattered over its surface. 

On examining his orchards, the scale was found abundantly in 
one of them—a young pear orchard in which a few trees had 
borne fruit, for the first, the present year. Some of the trees were 
moderately infested — perhaps a half-dozen scales or less being 
found upon them; on others the scale was so numerous as to fairly © 
encrust the branches and most of the trunk. It was apparent that 
the latter were those upon which the insect had been introduced, 
and from which they had been scattered throughout the orchard by 
the agency of birds or otherwise to individual trees in various por- 
tions of it. 

Most, if not all, of the stock of this orchard, had been purchased 
of the New Jersey nursery two years preceding the planting of 
that which had been taken up and destroyed — the condition of this 
having been overlooked at the time. A large portion of the ~ 
orchard was critically gone over by me, and the trees marked which 
ealled for special care in the application of the winter wash recom- 
mended, and those which should be at onee taken up and burned. 
The examination of the remainder of the orchard was subsequently 
made, and a number of infested trees discovered. So determined 
was Mr. Morrell to rid himself of this pest, that rather than wait 
for a winter treatment, all of the infested trees, as he has informed 
me, were taken up and burned: he believed that he did not have a 
scale remaining in his orchard. If it should prove that in this he 
has been over-confident, there is every reason to believe that within 
another year, the scale will be exterminated in this locality. 

As the scale occurs also on the leayes— usually in rows along the 
midrib on the upper side, it was recommended to Mr. Morrell that 
the leaves from the worst infested trees which at the time of my 


THE SAN JOSE SCALE 281 


visit were lying on the ground beneath or near them, should be 
raked together and burned, in order to prevent the chance of the 
scales being carried by the winds over the entire orchard.* 

The infested trees were entirely of the d’Anjou variety. In two 
other orchards of Mr. Morrell of the Kieffer pear, not a scale was 
found, nor on the apple, cherry, and plum trees that were examined, 
The infestation was apparently confined to the two purchases made 
at the New Jersey nursery and had not extended beyond them, 


Tur Scare on Lona Istanp 


In September of last year the scale was discovered in abundance 
in some of the nurseries on Long Island by Messrs. Sirrine & Lowe, 
who had been commissioned by the State Agricultural Experiment 
Station at Geneva for conducting some entomological investigations 
especially desired on Western Long Island, under an appropriation 
of $8,000 made by the Legislature of 1894 to the Station named, 
“for the purpose of agricultural experiment, investigations, instruc- 
tion and information, in the Second Judicial department” of the 
State. 

Among the earlier results of their investigations was the discovery 
of the San José scale in great abundance in some of the nurseries 
on the Island. The following notice of its first observation was 
communicated to Garden and Forest, of November 7, 1894: 


_ The San José scale was observed first in the market at Jamaica 
on some Bartlett pears said to have been grown on the Island. The 
scale was also conspicuous on some fancy varieties of pears exhibited 
at the Queens County Fair; and by tracing the fruit to its source 
some of the infested nurseries were located. We have found the 
scale on Pear, Apple, Peach, and Quince stock in several nurseries, 


The nurserymen were unable to give any definite information 
regarding the length of time that they had had the scale, but it was 
thought by some of them that it had been with them for the past 
twenty years. This, under the circumstances, is impossible: They 
had doubtless mistaken some other scale for it. Nor can anything 
definite be learned of the source of the infestation. If known to 


*Dr. Smith does not believe that the fixed scale can be carried on fallen leaves, 
He states (Bulletin 106 New Jersey Agricul. Ooll. Exp. Station, 1895, page 15): 
“Only such as are affixed to the tree itself havé any chance of reproducing their 
‘Kind. Those that fix to the leaves fall with them, and as these dry or decay the 
insect dies for want of food before attaining maturity.” 


36 
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them they have been unwilling to communicate the fact. It is 
stated that the stock that was infested was not grown by them, but 
was received from other nurseries. It would be of material service 
in the efforts that are being made for the extermination of the scale 
in the East if the localities of these “other nurseries” could be 
learned, but for some unknown reason it is being withheld. This 
unfortunate reticence is reflecting on all the other nurseries of the 
State of New York, for it seems to be implied that from some one 
or more of them the Long Island infested stock was originally 


received. It is conceded that its source was not the New Jersey 


nurseries.* The Geneva nurseries have been inspected by Mr. Lowe, 


with the result, it is inferred, that the scale was not found therein, - 


The Rochester nurseries have been strongly suspected. Mr. W. 0. 
Barry, when consulted, believed them to be entirely free from its 
presence, and this belief was subsequently carried to approximate 
certainty by examinations made by Mr. Sirrine, from which it_ 


resulted that the reported San José scale at Rochester, when exam- 
ined at Washington, was found to be Aspidiotus ancylus —a closely 
resembling, but comparatively harmless species. 


ConpITIoN oF THE Lone Istanp NuRSERIES 


It would be of interest if the exact condition of the Long Island 
infestation could be given in this Bulletin. I can state, however, 
from information received from Mr. Sirrine, under date of March 


22d, that he had visited the following nurseries on Long Island: —— 


of Fred Boulon, Sea Cliff; Keene & Foulk, Flushing; Parsons & 


Sons, Flushing; Isaac Hicks & Sons, Westbury Station; R. P.- 


Jeffery & Sons, Smithville South; P. H. Foster, Babylon; W. C, 


Wilson, Astoria; Gabriel Mare & Co., Woodside; and the Long 


Island Nursery Company, Brentwood. 
The last six of the nine above-named nurseries were found to be 


free from the scale. In the worse infested of the three,—as soon 
as the attention of the proprietors was called to the destructive 
enemy that they were harboring, a large number of trees were 
taken up and burned. The remainder were sprayed, according to 


*Tt has since been learned that one of the Long Island nurseries has been ) 


receiving stock nearly every year since 1888 from one or the other of the New 
Jersey nurseries, a 
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directions given by Mr. Sirrine, and would be followed by other 
sprayings in the event of the first not proving to be entirely 
effectual. 

In the other two nurseries, the few trees that had been found to 
be infested had been destroyed, and it was thought that such further 
work would be done before the time for shipment, that no infested 
stock would be sent out from them. 

It was probably one of these two, that had been reported as 
intractable last summer. As represented at the time, the owners 
were indifferent to the evil pointed out to them that would result 
from the multiplication of the pest, and indisposed to take any 
measures against it. When again seen by Mr. Sirrine in March, they 
would give no assurance of adopting the measures deemed necessary 
for preventing the distribution of their infested stock. The only 
promise that could be obtained from them was, that “they would 
treat with gas the stock they sold, providing that they had the time.” 
A promise so broadly qualified could carry no weight with it 
Unless a satisfactory understanding can be had with the firm, its 
name, if furnished to me, will be given in a foot-note, as a protec- 
tion to purchasers of Long Island stock.* 

There is scarcely a doubt but that infested stock has been sent 
from these nurseries to many places in the State of New York. If 


the attempt that is being made for the extermination of the scale in 


the State during the present year is to prove successful, it is of the 
utmost importance that each locality where possibly infested trees 
have been delivered within the past five years (dating back to the 


*The name of this nursery has since been given meas the Parsons & Sons Com- 


pany, at Flushing, Long Island. In a letter addressed them on April 8th, the 


following questions were asked, and the reasons stated why replies were needed ¢ 
1. Have you taken steps to learn by application to Mr. Sirrine or by other 
proper means, of the extent of the infestation in your nurseries? 2, Have you 


- taken up and burned the stock that was found to be the worst infested? 3. To 


what extent and with what results have you sprayed with proper insecticides 
such other infested stock as it was not thought necessary to wholly destroy ? 
4, Have you arranged for treating the nursery stock sent out this season with 


_hydrocyanic acid gas, according to the approved directions published and acces- 


sible to you? 5. Have you sent out any nursery stock this year which may have 


been infested without having been subjected to the gas treatment? 


«# 


+ 7 
és 
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In the answer returned by the Parsons & Sons Company to the above-mentioned 
letter, the only reply to the questions proposed is that found in the following — 


* 
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probable establishment of the scale on Long Island) should be 
ascertained, and carefully inspected as soon as possible. Request 


was accordingly made of the proprietors of these infested nurseries, — 


that they would furnish the State Entomologist with a list of their 
New York sales from and including the year 1890 to the present. 
One of the firms promptly complied with the request, so far as it 
could be done without involving excessive labor, and sent to this 
office extended lists, at the same time offering to open their books 
for further examination and transcription by any one who might be 
commissioned for the purpose. 

It is due to this firm— Keene & Foulk, Bloodgood Nursery, 
Flushing, L. I., that they be specially mentioned, and commended 
for the earnest manner in which they are working for the extermi- 
nation of the scale in their nursery. They have asked for sugges- 


tions and directions and have promptly and faithfully carried them : 


out—not only in burning and spraying, but also in arranging, 
under the best approved method, for the fumigation by the hydro- 
cyanic acid gas treatment of all the stock that they send out this 
season; the latter should ensure the destruction of any scattered 
individual scales that may have been overlooked. They will also, 


upon request, replace at half-price, all such infested stock that has — 


been received from their nursery in former years before its condi- 
tion was known. 


In consideration of what they have done and are doing for the — 


protection of their customers (and at the same time, of their own 


interests), it is believed that orders may be more safely sent to them 


prefaced by, ‘‘ We only knew last fall of the San José scale:” ‘‘ He [Mr. Sirrine] 
has informed us now of the plants infected, and we shall take them up and burn 


them as soon as possible. It is our intention to destroy rather than to spray. In © 
the plants now sending out we have not noticed any infected : it would be impos- — 


sible in any event to subject to the gas treatment while in the rush of sending 
off trees.” 


Is it possible—as may be inferred from the above, that up to the middle of : 
April, absolutely nothing has been done by’this company toward freeing their 


nurseries from this dangerous insect ? . 
In the absence of present legislation authorizing entrance upon private grounds 
for the destruction of the San José scale, it only remains for purchasers of trees, 
shrubs, etc., subject to its attack, to protect themselves so far as they may, by 
withholding orders from localities known to be infested and where no efficient 
measures have been and are being taken for its extermination, . 


. 


THE SAN JOSE SCALE 285 


than to other nurseries where the scale may be reasonably looked 
for — where no thorough inspection has been made— where it may 
exist without having been detected, and where no gas fumigation, 
as @ safeguard against such a contingency, is practised. 

From the two other known infested nurseries on Long Island, no 
notice has been taken of the request for lists of New York sales of 
possibly infested stock, sent them under date of Feb. 15, 1894.* 


Tue San José Scare in New JERSEY 


Nearly all of the infestation in the Atlantic and adjoining States 
having been clearly traceable to the sale —without knowledge or 
suspicion of their dangerous condition —of infested trees by two 


_*The following letter was addressed to each of three nursery firms above 
referred to: 


Gentlemen: — Will you be kind enough to favor me with a list of the addresses 
of all the persons in the State of New York to whom you have made sales during 
the last five years (1890-1894) of nursery stock which might possibly have been 
infested with the San José scale which you have in your nurseries. 

We are expecting to get a bill through our present Legislature by means of 
which we shall be able to have each locality into which infested stock may have 
been introduced, examined by an expert, and such measures taken as give prom- 
ise of exterminating the scale in our State during the present year. 

If you will furnish me with the list requested, it will aid much in this 
undertaking. 

You will also see that in consideration of the serious character of this pest and 
the danger of its introduction into new localities, that not until we are able to 
report as free from infestation, all the nurseries of the State, especially those on 
Long Island which have been widely published (without names), will there be a 
willingness on the part of fruit-growers to order stock from nurseries actually 
having or suspected of having, the dreaded San José scale. 

One of the largest nurseries in New Jersey which had made wide distribution 
of the scale, has sent me a list such as I ask of you, and is doing everything in 
its power to prevent distribution of any infested stock. 

I had asked Mr. Sirrine to procure such a list for me, but I have thought it 

_ better to make a personal request. 
We must, if possible, in the interests of both fruit-grower and nurseries, as 
- goon as it can be done, exterminate the scale from our State. 
_ Tam very desirous of being able to say in the Bulletin which is nearly ready 
- for publication, that I have reliable assurance that no further distribution of the 
- Scale will be made from New York nurseries, The name of your nursery will not 
_ ‘appear in it, 
Very truly yours, 
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nurserymen in New Jersey, there will naturally be a deep anxiety 
to learn what has been done in New Jersey toward the prevention 
of further distribution of the dangerous pest, through purchases that 
may have been made in 1894 or to be made hereafter. 

From a Bulletin entitled “The San José Scale in New Jersey” 
(Bulletin 106 of the New Jersey Agricultural College Experiment 
Station), prepared by Dr. J. B. Smith, Entomologist of the Station, 
and issued in January, 1895, we learn that the introduction of the 
scale in New Jersey occurred either in 1886 or 1887, upon a “ Kel- 
sey” plum ordered by the two nurseries under the representation of 
its being curculio proof, from the San José district, California. It 
is also known that some Idaho pear stock brought from nurseries on 
the Pacific Coast were also infested. 

As soon as Dr. Smith became aware (in April 1894) of the exist- 
ence of the scale in the State, he at once, with his accustomed energy, © 
entered upon the task of finding the nurseries from which the 
infested stock had been sent, and so far as possible, the other infested 
localities within the limits of the State. Two large and well-known 
nurseries, widely separated, were soon located, and these, so far as 
could be ascertained, were the only distributing centers. The owners, 
upon being informed of the dangerous character of the pest that 
they were harboring, and the effect that it might have upon their 
business in the future, immediately took active steps for stamping 
out the inseet upon their bearing trees, upon which it mainly 
occurred, and premised to prevent, through fumigation or otherwise, 
further shipment of infested stock. In one of the nurseries several 
blocks of young stock were at once torn up and burned. 

The scale had been distributed from these nurseries to a number 
of orchards throughout the State (nearly one hundred were known 
to Dr. Smith), but nowhere in sufficient numbers to have spread 
from the orchard in which it was at first introduced. In all of 
these, it is believed that measures will be taken by their owners for 
the prevention of further spread, and toward extermination. 

The work will be carefully watched, and, with our knowledge of 
the zeal, persistence, and ability shown by Dr. Smith in all of his 
operations against the noxious insects that are so unfortunate as to 
intrude within his jurisdiction, we have every assurance that, if 
extermination is possible, it will be speedily effected, 
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Tuer Two Inrestep New Jersry Nurserres 

The interest felt among the fruit-growers of New York in the 
New Jersey nurseries, from which large purchases have been made 
each year, has been already mentioned, and will warrant a more 
particular reference to their present condition. Quite a satisfactory 
account of one, and an encouraging account of the other, can be 
given, based on letters from Dr. Smith, from correspondence with 
the proprietors of the nurseries at the suggestion of Dr. Smith, and 
from statements made in a recent number of the Rural New Yorker 
(of March 9th). The article in the R. N. Y., written by a gentle- 

man connected with that journal, after a visit to Little Silver, N. J., 
to examine into charges that had been “publicly made that the 
Lovett Company have done practically nothing to exterminate the 
scale,” publishes the names of “the two nurseries as those of Wm. 
Parry and The Lovett Company.” There can, therefore, be no 
impropriety in the mention of their names in this Bulletin. 

The Wm. Parry Nurseries The nurseries of Wm. Parry, are 
gladly mentioned, for the same reason given for making public the 
name of the nursery of Keene & Foulk, of Long Island. Unquali- 
fied praise is due Mr. Parry for his strenuous efforts for the exter- 
mination of the scale in the widely-known and far-famed “ Pomona 
Nurseries,” at Parry, and the aid so freely extended, in the endeavors 
being made, for its extermination wherever his extended sales may 
have borne it.* Promptly upon receiving a request for a list of 
New York sales which may have distributed the scale throughout 
the State, the desired list, embracing several hundreds of names, 

geattered through nearly every county, was sent to me, without any 

suggestion of compensation for the labor which it necessitated. 

- The expression of the confidence with which it is believed, orders 
could be sent at the present time to the Bloodgood Nursery, would 
apply in, at least, equal force to the Pomona Nurseries, where opera- 
tions against the scale have been conducted largely under the direc- 
tion and supervision of the New Jersey State Entomologist, Dr. 
J. B. Smith. 

The Lovett Company Nurseries—Of the condition at the 
Lovett Company Nurseries, the following is reported in the Rural 


* We are indebted to Mr. Parry for the detection of the scale at Kinderhook, 
WN. Y., in the summer of 1894, as noticed on page 279. 
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New Yorker, Joc. cit. Some bearing trees upon which the scale 
had been located last autumn by Prof. Smith, had meantime been 
cut down and destroyed. Satisfactory apparatus for treating the 
infested nursery stock was found. Upon the scale being pointed 
out by Prof. Smith on a considerable number of young pear and 
apple trees that were heeled in, and in patches here and there in 
rows, they were cut down as fast as found, and, finally, Mr. Lovett 
agreed to chop out and burn the entire block. The larger part of 
the nursery stock had been heeled in, after having been treated with 
gas. The scales upon them, according to Prof. Smith, had been 
* practically killed,” and, if treated again before being sent out, he 
would consider them safe. Mr. Lovett would “ guarantee to destroy 
every tree where Prof. Smith had found the scale, and, also, to give 
all these trees a second treatment with gas.” The Rural New 


Yorker concludes its account thus: “ If this is done, there will be lit- | 


tle danger of importing the scale from this nursery. This state- 


| 
: 
| 


ment refers simply to the trees now in the nursery. What has — 


already been sent out we do not know.” 


Much may be inferred, and seems to be implied, in the short sen- — 


tence last quoted. It is here that the Lovett Company has chosen 
to place itself in a position exposing it to just and severe criticism. 
It virtually declines to do anything toward undoing the evil which 
it has perpetrated — for the most part unwittingly, we believe — in 
the distribution of infested stock in the State of New York. 
Request was made of them from this office in November, 1894, 
for a list of sales such as Mr. Parry had sent me—stating fully its 
character. After several months’ delay, reply was made (Feb. 4th), 
declining the request upon the ground of the immense labor that it 
would involve, but offering to place their order books at the disposal 
of any persons who might be sent for their examination. As this 
plan did not seem feasible to Dr. Smith — after further correspond- 
ence with him, he was asked to procure, if possible, the desired 
list from the Company for me, for which the expenses incurred 
would be paid. Dr. Smith wrote them, urging compliance with 
my request. The letter received from the Company in answer con- 
tained the following proposition: “If he [Prof. Lintner] will send 
us, or you either, a remittance of $250, we will attempt to make the 
examination desired. * * * But we want a clear understand- 
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ing before we begin as to the settlement of cost of sending the list 
he requires.” No comment on this modest proposal is needed! 

The course taken by this firm has been so unaccountably 
strange in other respects as to expose them to suspicions which pos- 
sibly may do them injustice. On the authority of Dr. Smith, the 
statement is made, that during last autumn [in September] in a visit 
of observation made them, he found that practically all of the trees 
in their nursery blocks were infested by the San José scale. He 
notified them of this fact at the time, and showed to both the Presi- 
dent and Secretary of the company who were with him, the infested 
trees and the scales. 

Under date of December 28th following, the Lovett Company, 
writing to the Director of the Ohio Agricultural Experiment Station 
in relation to some infested apple trees that had been sent by them 
to Clermont county, Ohio in 1890 — disavow all knowledge of the 
seale. They say:—‘“ We would like very much indeed to have 
some branches from the trees referred to for examination ourselves. 
We have made a critical examination of our trees here in the nur- 
sery and also fruiting trees, and can find no trace whatever upon 
any of them of the San José scale or other scale. Having read 
reports upon the San José scale, we are confident that we could 
detect this insect if it existed upon our trees.” (Bulletin 56, Dea 
1894, Ohio Agr. Exper. St., p. 83.) 

It is fortunate that since this letter was written, such pressure 
has been brought to bear upon the firm that it has taken the effec- 
tive measures for its destruction reported in the Rural New Yorker 
cited, and in letters received from Dr. Smith, 


As no aid is to be obtained from the company toward the exami- 
Nation of stock that it may have sent into the State of New York, 
request is herewith made of each person who within the last five 
years has received from the nurseries of the Lovett Company, Little 
Silver, N. J., fruit trees and ornamental shrubs, or other plants on 
which the scale is known to feed, that he will send his name to the 
State Entomologist, at Albany, with mention of the fact. If the 
arrangement proposed can be carried into effect, examinations will 
‘be made by competent persons of all such stock for the detection 
of the scale if present. 
! 37 


a . 
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Tur San José Scoarz In OnI0 


It is learned from Prof. F. M. Webster, that an infested locality 
in Clermont County, Ohio had come to his notice in December of 
1894, The scale had probably been introduced in 1891 on apple 
trees purchased of the Lovett Company, of Little Silver, N. J. 
Prof. Webster reports: “The orchard comprised about 600 trees, 
probably one-third of which were more or less infested — twenty- 
five at least so badly as to preclude all possibility of saving them, 
and at least double that number that could only be utilized by ecut- 
ting off the trunks at a short distance above the ground and graft- 
ing them, first disinfecting the stumps. The pest had been noticed 
the previous year. * * * A smaller orchard set at the same 
time and with trees from the same nursery, was found infested to a 
much less extent, though the scales were badly scattered through 
the orchard. * * * The owners of these two orchards will take © 
this scale in hand and stamp out the pest before it gets a stronger 
foothold or becomes more widely spread.” (Bull. 56 Ohio Agr. 
Lzper. St., December, 1894.) 


DerscrIPTION OF THE SCALE 


The female scale, greatly enlarged is shown at Fig. 4 of Plate V 
and at bd in Fig. 2 of Plate VI. It is flat, almost circular in out- 
line, dark mottled with gray in color, with a small elevated spot at 
or near its center which is black or yellowish; it measures about 
one-sixteenth of an inch in diameter, but under some favoring con- 
ditions may attain a size of one-eighth of an inch; in its original 
description it is given as 0.08 of an inch. | 

Professor Comstock described the male scale as “black, some- 
what elongated when fully formed. The larval skin is covered with — 
secretion ; its position is marked by a single nipple-like prominence 
which is between the center and the anterior margin of the scale. 
The scale of the male is more abundant than that of the female.” — 
It is often oval in shape, and of a smaller size than the female. It © 
is represented at 5 in Plate V. 

When occurring upon the bark of the twigs or leaves and in large — 
numbers, the scales lie close to each other, frequently overlapping, — 
and are at such times difficult to distinguish without a magnifying s 
glass: see Fig. 1 of Plate VIL. The general appearance that they 
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present is of a grayish, very slightly roughened scurfy deposit, 
The natural rich reddish color of the limbs of the peach and apple 
is quite obscured when these trees are thickly infested, and they 
then have every appearance of being coated with lime or ashes, 
When the scales are crushed by scraping, a yellowish oily liquid 
will appear, resulting from the crushing of the soft, yellow insects 
beneath, and this will at once indicate to one who is not familiar 
with their appearance, the existence of healthy living scales on the 
trees. (Circular Wo. 3, 2d series, U. S. Dept. Agriculture, Wash- 
ington, 1893.) 

As before stated, the scale is also found upon the fruit. When 

present, in large numbers to the extent of covering the entire sur- 
face, it interferes seriously with the proper development of the 
fruit, causes it to crack, often to fall from the tree, or when it 
‘remains thereon, renders it unmarketable. It is a conspicuous 
object from the little depression which it causes (at least late in the 
season) and usually a well-defined purplish ring with which each 
scale is surrounded of a diameter considerably larger than that of 
the scale (see Figure 3 on Plate V and Figure 2 on Plate VI). 


Tur Insxor 


The male.— As previously stated, the male only, becomes winged. 
It is shown greatly enlarged in Fig. 3 of Plate VII —its natural 
size being indicated by the crossed lines within the circle beside it. 

Examined under a high magnifying power its wings are seen to be 
transparent, each with two delicate veins only. It has a well-defined 

thorax and a rather large head with two large eyes. Its body is of 
@ light amber color with dark brownish markings, and terminates 
in a slender “stylet” nearly as long as the body, which is the exter- 
nal organ of reproduction. The antenne are long and conspicuous, 
ten-jointed, eight of which are hairy. 

The above description of the male will be of no particular inter- 
est to others than the entomological student, as but few fruit- 
growers will ever see it in nature, as it is difficult to obtain and 

needs a good microscope for its inspection. 

| The female.— Soon after the leafing of the tree in the spring, 

"when the young have crawled out from beneath the scales, close 
examination of an infested twig will show them as yellowish objects, 


te 
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scarcely more than points to the unaided eye moving over the bark 
(Matthew Cooke has given their size as one-seventyfifth of an inch), 
They are of an oval form, with the normal number of legs pertain- 
ing to insects — three pairs —and a pair of antenne. In Fig. 1 of 
Plate VII, giving an enlarged view of the insect from the under 


side, its curious long hair-like beak or proboscis which serves it fér — 


feeding and for fastening itself to the bark or leaf or fruit, is shown 
as curled up between the legs. 

The mature female can only be seen by taking her from beneath 
the scale at the proper time. She then appears in a very different 
form from that when moving over the bark. In a subsequent molt- 
ing she had lost her legs and antenne, retaining only for her need her 
long and delicate proboscis consisting of four hair-like bristles within 
a two-jointed sheath. Fig. 2 of same Plate represents this stage of 


the insect, enlarged from the hair-line at the right-hand side. It is © 


shown from the underside as seen with its transparency in nature, 
with a number of its young within,—this species, unlike most of 
the scale-insects, which produce eggs—bringing forth its young 
alive. Of the several segments into which the body is divided, as 
indicated in the figure, the last one bears groups of spinnerets, anal 
and vaginal openings, and upon its border, lobes, incisions, and 
spines (some of which are shown in enlargement at d@): from the 
location, number, and form of these, important and reliable charac- 
ters are drawn for the separation of the species, which may not be 


found in the study of the external scale alone, where they closely | 


resemble one another. 


Irs Lire-History 
Most of the Coceide are oviparous—that is, they deposit eggs 
underneath the scale, from which the young are soon thereafter 
hatched. A few are known to be viviparous, i. e., bringing forth 


living young, as Aspidiotus tenebricosus occurring on maple, and — 


a few species of the genus Lecanium.* It would seem that the 
San José scale, Aspidiotus perniciosus is both oviparous and 
viviparous, for while generally regarded as giving out its young 
alive (the young shown within the body of the parent in Fig. 2 of 

* As Lecantum hesperidum, L. platycerii, L. tulipifere, and two unnamed 
species on the red bay and on Acacia.— Riley, in Proc. nt. Soc. Wash., III, 
1894, pp. 67, 69. 
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Plate VII), it is also recorded as producing eggs. Dr. Riley has 
stated of it (loc. cit.) — “specimens examined in December, 1879, 
showed that the mature females were hibernating, and that with 
some of them were found a few eggs and recently hatched larvee:” 
on the authority of Professor Comstock (/?ept. Commis. Agricul. 
for 1880, p. 305), “the eggs are white:” Matthew Cooke has writ- 
ten (Inj. Ins. Orchard, Vineyard, ete., 1883, p. 62)—“ each 
female produces from thirty-five to fifty eggs:” W. G. Klee, State 
Inspector of Fruit Pests in California, states (Bien. Rept. St. Bd. 
Hortieul. Cal. for 1885 and 1886, page 373) — “ eggs, thirty to fifty 
produced by each female; color yellow; form ovate:” Mr.O. H.T. 
Townsend, formerly of the New Mexico Agricultural Experiment 
Station, states of the eggs— “ According to Comstock, the eggs are 
white; but according to my own observation, they turn to an 
orange-yellow color in the spring. They hatch here about the first 

_ or second week in May.” (Bulletin Vo. 7 New Mexico Agr. Exper. 
St., June, 1892, p. 7). Other writers have also mentioned the eggs. 
As opposed to this, however,— in colonies of the scale carried over on 
potted pear trees in the Insectary of the Entomological Division at 
Washington during the winter of 1893-4, although watched with 
care and subjected to daily observation,—in no instance were eggs 
seen (Jnsect Life, vii, p. 287). 

Early in June, ordinarily, in New York and New Jersey, the 
young escape from underneath the scale, and for a short time may 
be seen traveling actively over the branches, when they fasten them- 
selves to the bark and commence to secrete a scale. They are not 
all given out at the same time, even the members of the same family. 
How long the hibernating female continues to reproduce, is not 

known. It is thought by Dr. Smith that it may extend over the 
greater part of the summer, and until “their grand-daughters are 
already full-grown with nearly full-grown progeny: there may be, 
therefore, upon a plant at one time, young born of as many as three 
or even four distinct generations.” Certain it is that examination 
of an infested orchard will show the presence of the young trav- 
eling insects at any one time from early June until nearly the 
last of autumn. On some pieces of twigs cut in Mr. Morrell’s 
orchard on November Ist, the little yellow young were seen in 
motion two days thereafter in my office. It is probable that the 
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young will not survive on a twig cut from the tree, for more than 
four or five days. 

Observations made on isolated individuals at Washington showed 
that “the newly-hatched larve after crawling about for a few 
hours, settle down and commence at once to form a scale, which is 
white and fibrous. In two days the insect becomes invisible, being 
covered with a pale, grayish-yellow shield with a projecting white 
nipple at the center. * * * * * Twelve days after hatching, 
the first skin is cast * * * * * In twenty to twenty-one 
days after hatching, the females cast their second skin, At 24 
days the males begin to issue. * * * * * At 30 days the 
females are about full grown, and embryonic young can be seen 
within their bodies; and at from 33 to 40 days the larve begin 
to make their appearance.” For additional observations on the 


development of other broods, see Howard, Insect Life, vii, pp. 


288, 289. | 

From the first brood hatching early in June, a second is undoubt- 
edly disclosed in July. How many follow, has not been ascer 
tained. Matthew Cooke has placed the number during the season, 
at three,— the first in June, the second in July, and the third in 
October; but it would seem that the high temperature of sum- 
mer could hardly fail of developing at least one additional brood 
intermediate to those of July and October. Four broods were 
developed at Washington from over-wintered females, and it was 
thought that there were ordinarily five. They soon became so inex- 
tricably mixed that the only importance that could attach to a deter- 
mination of their number, would be as indicating the rapidity of 
increase of the insect in different localities and under different sea- 
sonal conditions. 

The females continue to feed until prevented by the dormancy of 
the tree in the late autumn. It is thought that most of them pass 
the winter in about a half-grown stage, and resume their feeding in 
early spring, as soon as practicable for their entrance upon active 
life, in June as above stated. 


Its Foop-PLANtTs 


Tn addition to the food-plants of the San José scale that have 
been mentioned in the preceding pages, several others have 
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recently been reported to me by Mr. Sirrine, as observed by him 


on Long Island. 


The following is the list as it now stands. It will doubtless be 
largely extended by future observations : 


Flowering Quince. 


Tiliaceas Saxifragace 
Linden (Zilia). Gooseberry. 
Celastracew oo 
Euonymus. Flowering Currant. 

_ Leguminosae Ebenacees 
Acacia, Persimmon (Diospyros). 
Almond. Hos Orticace 

Elm, 

Peach. 
Apricot Osage Orange 
- JSuglandaces 
S ekg English Walnut, 

— Pecan Nut. 
Raspberry. 
Rose. Betulaceas 
— : Cratogus). Alder? (Alnus). 
Pear. Salicacee 
Apple. Weeping Willow. 
Quince. Laurel-leaved Willow (from 


Asia). 


It will be seen from the above that the scale is recorded as occur 
ring on plants in ten of the Orders, although one-half of the food- 
plants named belong to the Order of Rosacea, 


SPREAD OF THE INSECT 


The natural spread of this scale isnotarapid one. As the female 
is unprovided with wings, and is unable to change its position after 
having become fixed and throughout its entire period of reproduc- 
tion, the insect can only pass from one tree to another during the 
few hours that it continues in its active larval stage. Although a 
_ rather rapid traveler its range of locomotion would hardly ever carry 
it to neighboring trees in an orchard, unless the branches should 
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interlock, in which case every facility is afforded it for spreading 
the infestation,— almost equal to that existing in nurseries where the 
young trees are grown so closely together as to form compact masses. 

Carried by birds, etec-—It has been found that the young insect — 
may be distributed through the agency of other insects and of birds. 
When abounding on a tree to the extent that much of the bark is 
already occupied by the scales, they apparently show a disposition 
to leave the tree and fasten upon any visiting insect or to the legs of 
birds. If this is instinctive or in accordance with a purpose, they 
will leave their hosts as soon as transported to a favorable place for 
the establishment of a new colony. It is stated that several of the 
young have been seen upon the wing-covers of a single lady-bird,— 
that they are often found on ants, and that they show a preference 
for insects of dark color. 

Distribution in Nursery Stock.— The ease with which many 
of our most serious insect pests may be widely distributed through 
sales of nursery stock, has been brought to notice so frequently in 
recent years by studies made of the means by which injurious insects 
have suddenly made their appearance in new localities, that our 
economic entomologists have deemed it their duty from time to 
time to warn fruit-growers of the danger to which they are exposed, 
and to press upon them the great importance of a thorough inspec- 
tion of all the nursery stock purchased by them. Each of the recent 
occurrences of the San José scale in the Eastern States, has been 
traced directly, or with a strong probability, to nursery infestation 
as its source. Of course, the danger of such introduction is the 
greater when the insect is so inconspicuous as is this scale, or when 
it is entirely hidden within its burrows in the branches or trunk, as 
in the case of the flat-headed pear tree borer, Agrilus sinuatus 
Oliv., lately discovered in New Jersey orchards by Dr. Smith, 
and by him traced to a New Jersey nursery which it was supposed 
had imported it from Europe about ten years ago, 


PrRorection From Inrestep Stock 


In view of this danger, the following suggestion made by Dr. 
Smith (Zntomological News, v, p. 811) is both timely and impor- 
tant: ‘No farmer should set out a tree until he has examined it 
closely and made certain that no scale-insects infest any portion of 
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it. He should also wash at least the trunk and larger branches with 
a kerosene emulsion, diluted by no more than five parts of water; 
and he should, finally, trim back to the smallest possible amount of 
wood, burning or otherwise destroying all the cuttings,” thereby 
facilitating the growth of the tree, and disposing of the eggs of 
the Aphides or plant-lice and of mites occurring on the smaller twigs. 

Dr. Smithalso offers the following : — “ Purchasers of nursery stock 
could insist on a written guarantee with each lot of stock purchased, 
that they are clean and free from insect pests, and had not been, in 
the nursery, affected by any plant disease, nor grown in the vicinity 
of diseased trees”. | 

It is not probable that the New Jersey or Long Island nursery- 
men would give such a guarantee, nor does it seem that they could 
safely do so. Were they, one and all, skilled entomologists they 
might, even then, with reason, decline to commit themselves so 
_broadly,— covering insects of all kinds, both exposed to view and 
hidden from the eye. But for the present, at least, while the scale 
infestation of these localities is so generally known, some assurance 
of protection will be demanded by all to whom the knowledge has 
come, before further orders are sent to the nurseries involved. 

The following form of certificate is offered to the consideration of 
purchasers and nurserymen, in the belief that it would prove equally 
beneficial to each party. Without it, or something to the same 
effect, there is reason to believe, from action about to be taken in 
another State, that some of the unfortunate nurseries may suffer for 
a time from a “boycott”. Let it be understood —there is no dis- 
position on the part of any entomologist to magnify the danger to 
important interests from this newly introduced pest, but simply to 
accept it at its full magnitude: — 


I do hereby certify that the stock sent out herewith has been 
examined by a competent entomologist, and has been pronounced 
by him, to the best of his knowledge and belief, to be free from 
living San José scales (Aspidiotus perniciosus); and in the event 
of its being shown that the stock now sent has carried with it the 
living insects, I do hereby agree to replace it free of cost with 
uninfested stock. 


Proprosep LEGISLATION 


; No legislation has been had in the State of New York against insect 
pests. Laws of this character, more or less broad and stringent, have 
——.s—s« $8 7 : = : 


Se tS tall 
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been passed in ten of the States, viz., California, Colorado, Idaho, 
Kansas, Massachusetts, Minnesota, Missouri, Nebraska, Oregon, and 
Washington. A compilation of these Laws, which will be found 
convenient for examination and as aids to future legislation, has 
recently been made in a pamphlet of 46 pages by Mr. L. O. Howard, 
and issued as Bulletin Wo. 33 of the U. S. Department of Agri- 
eulture— Division of Entomology. California, it appears, has taken 
the lead in resorting to legislation, moved thereto by the urgency 
of preventing the introduction of species known to be destructive to 
fruit culture in other parts of the country and from the Old World. 

Although the State of New York is subjected each year to losses 
from insect injuries which would aggregate in amount to several 
millions of dollars —a large proportion of which is preventable,— 
no effort has hitherto been made toward the removal of so onerous 
a burden through a resort to legislative aid. An investigation of 
the insect pests of the State which was commenced forty years ago 
and continued, with a short interval, up to the present, has given to 
the people of the State details of the life-histories and habits of all 
of our more noxious insects, accompanied with methods for their 
control. These studies are accessible in State reports to all who 
may desire to consult them. Their recommendations are conceded 
to be of great value, and if the information they contain be utilized 
to the extent that it should be, the occasion will seldom arise when 
aid from legislation is needed. 

There may be, however, insect infestation in some other State or 
country of such a pronounced dangerous character, that its intro- 
duction should be guarded against by quarantine laws. Or, an 
insect may have multiplied to such an extent that its control is 
entirely beyond individual effort, as in the case of the gypsy 
moth in Massachusetts. Again, a newly introduced insect pest, 
known only in a single locality but threatening an almost 
unlimited range, may call for its extermination while the task 
is simple and inexpensive.* Still another instance, is that of the 
presence of the San José scale in the State of New York. There 
is reason to fear that it has been sent in every county of the State, 
In how many orchards it has found place can not be known, with- 


*Such an opportunity was lost when the pear- — was confined toa few 
orchards in the town of Meriden, Conn, ee 
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out special examination of suspected localities by a person competent 
to identify it. Its dangerous character demands its extermination 
if it can be accomplished. Although it has had a foothold in the 

State for, probably, five years or more, it is believed that its 
extermination is practicable if the proper effort can be made at once, 
under the provisions of a bill which has been drawn up and intro- 
duced in the present Legislature — reading as follows: 


Aw Act to provide for the Extermination of the San José Scale 
in the State of New York. 


The People of the State of New York, represented in Senate 
and Assembly, do enact as follows: 


Sxcrion 1. Whenever the state entomologist may have knowl- 
edge of the existence of the San José scale, or has reason to believe 
in the probability of its existence in any locality within the State of 
New York on any trees, plants, vines, or fruit, he shall notify the 
commissioner of agriculture, who shall thereupon appoint one or 
more experts who shall be sufficiently familiar with the scale to be 
‘able to recognize it, for the prompt inspection of the infested or 
suspected locality. 
_ §2. Such agent shall make thorough inspection of the localit 

named, and if the existence of the scale is found therein, he shal] 
notify the owner or owners of the orchard, nursery, or grounds in 
which the insect is found, of its existence therein, and serve a notice. 
containing a statement of all the facts found to exist, upon the 
‘Owner or owners, with an order that within ten days they shall take 
such measures as have been proven to be effectual in the destruction 
of the scale and for prevention of its further distribution, and to 
continue them until its extermination has been effected. 

_ § 38. If the owner or owners shall refuse to comply with the order 
of the agent, as above stated, the agent shall be charged with its 
execution, and for this purpose, shall employ all necessary assist- 
ance; and such agent or his employes may enter upon any or all 
premises within the town or city for the purpose of the speedy 

extermination of the scale. Such agent shall be entitled to com- 
‘pensation for his services under this act at the rate of five dollars 
for each full day spent by him in the discharge of his duties, and 

the necessary disbursements paid or incurred by him therein. 

_ §4. The sum of five thousand dollars, or so much thereof as may 
be necessary, is hereby appropriated out of the state treasury to 

carry out the provisions of this act. 

_ § 5. This act shall take effect immediately. 


REMEDIES 
_ There is no difficulty in killing this insect at any time and in any 
form of its existence, if the proper remedies are used and properly 
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applied: but if entire success is demanded —that is, if all of the 
insects infesting an orchard are to be destroyed, which means exter- 
mination,— so far as our present knowledge extends, it can only be 
accomplished in the winter season. During the many years of its 
existence in California the experiments there conducted, showed 
that.several of the insecticidal applications tested, were entirely 
effective — particularly some of the “winter washes” of which the 
formulas have been frequently published. When it became neces- 
sary to contend with the insect in its eastern invasion, it was natu- 
rally supposed that the Californian remedies would be equally effect- 
ive here, but experiments with them proved that they only sufficed 
to destroy a certain percentage of the hibernating form; and even 
when used in double strength, a large proportion of the scales was 
not destroyed. These unexpected results may probably be accounted 
for by a more perfect dormancy of the insects in the East than in 
California. 

Winter washes—The experiments that have been conducted 
under the direction of L. O. Howard, Chief of the Entomological 
Bureau at Washington, during the past year (1894), have been so 
varied and apparently so thorough that it would seem that the 
. Tesults attained might be accepted, without further experimentation, 
for future guidance in our operations against this scale. During 
the latter part of the year, twenty-nine different washes were tested 
by experienced entomologists from the Bureau, upon badly infested 
trees in Charles county, Maryland. In summing up these results, 
Mr. Howard has stated: “The only perfect results which have been 
reached have come from the application of two pounds or more of 
commercial whale-oil soap to a gallon of water, and from the appli- 
cation of a resin wash of six times the normal summer strength. 
The effects following the application of these washes leave noth- 
ing to be desired. In all cases the most careful search over the 
sprayed trees has failed to show a single living scale.” 

Unfortunately, both of the above-named washes are somewhat 
expensive, as the lowest price at which the whale-oil soap can be 
purchased is four cents the pound by the barrel, making the wash 
to cost eight cents per gallon. The resin wash is still more expen- 
sive. When large orchards are to be treated, the cost is quite an 
item, but the intelligent fruit-grower will not hesitate when con~ 
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rinced that the choice lies between the expense of the wash and the 
loss of the trees. 

The above are known as “ winter washes,” since they may only 
be used without serious injury to the tree during its winter dor- 
mancy. Later, it would not be safe to apply them unless in a con- 
siderably diluted form, when they would‘only suffice to destroy a 
portion of the scales. 

Home-made whale-oil soap.— For those who would prefer mak- 
ing the soap for themselves, at a less cost than if purchased by the 
small quantity in market, Mr. Howard has given the following 

formula :— Potash lye, one pound; fish oil, three pints; soft water, 
two gallons; dissolve the lye in water and add the oil on bringing 
the mixture to a boil; boil for about two hours and then add sufli-: 
cient water to make up for the evaporation. This will make about 
twenty pounds of soft soap — equivalent to about five pounds of the 
hard. wae 

The winter resin wash.— The composition and proportions given 
for this, are as follows:— Resin, 120 pounds; caustic soda, 30 
pounds; fish oil, 15 pints; water sufficient to make 100 gallons. 
The resin and soda are broken up and, together with the fish oil are 
placed in a large kettle, sufficient water being added to cover them. 
The whole is then boiled for several hours, or “until the compound 
will mix properly in water without breaking up into yellowish 
flakes.” (Insect Life, vii, p. 293). 

Potash wash.— Dr. Smith, in his experiments with the scale in 
New Jersey, has tested to his entire satisfaction the efficacy of a 
saturated solution of crude or commercial potash, i. e., potash in a 
sufficient quantity of water to dissolve it, to be used upon trees dur- 
ing their dormancy in the winter season, only. It may be applied 
either by means of a cloth or stiff brush, or by thorough spray- 
ing. The potash eats into or corrodes the scales and kills a large 
proportion of the insects beneath them. A month later, by which 
time the scales will have become riddled or loosened, it should be 
followed with kerosene emulsion made after the usual formula and 
diluted to a strength of one part to five parts of water. If these 

applications are thoroughly made,— according to Dr. Smith, “not a 
single insect need escape.” 
_ Before using any of the above washes, it is recommended to cus 
¢ 


j 
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back as freely as may be properly done, the infested trees, and 
burn the cuttings, as a large part of the scales are to be found on 
the terminal twigs. 

Summer washes.— Experiments thus far made with applications 
that may be safely used during the summer, have failed to give a» 
wash that will destroy all the scales —a small percentage will escape, 
The two that have given the best results are the summer resin wash 
and an ordinary diluted kerosene emulsion. With either of these, 
“by three applications at intervals through the summer, the insects 
may be kept from increasing to any serious extent.” The unat- 
tached insects and those in which the scale is in its incipiency will 
readily be killed, and if it were possible to reach all of them the 
entire destruction of the insect would be effected. But this is 
impracticable.. The young are hatching continually during nearly 
five months of the year, and are to be found at any time during 
this period in their active stage upon the tree. The number of 
sprayings that would ke required to reach the young before they 
are protected by their scale, would render this method altogether 
too laborious and costly to depend upon it for extermination. 

Gas treatment The treatment of infested trees with hydro- 
cyanic acid gas, generated within a canvas tent made air-tight 
through the application of boiled linseed oil, and fastened closely 
down over the tree to be treated, has been extensively used in Cali- 
fornia and with entire success against some of the scale-insects of the 
Western Coast. The cost of the tents and the labor involved in 
their management, render it altogether too expensive for general 
use; and further,— although it has been hitherto claimed that the. 
gas applied in this manner was absolutely fatal to all animal life, yet, 
late experiments appear to show that it may not be entirely depended 
upon for the complete destruction of the San José scale when infest- 
ing orchards. According to Mr, Howard, an orchard in Charlottes- 
ville, Va., which had been treated with the gas in March last, under 
the skilled supervision of Mr. Coqnillett,— although “ the operation 
was as thorough as it could be made, a few of the insects survived 
the treatment, as was shown by the receipt of living specimens late. 
in the fall from Dr. Hedges.” (Insect Life, vii, p. 286.)* 


* Mr. Howard has since made personal examination of this orchard, and has 
found the gas treatment inefficacious. The trees are again badly infested, while — 
one result of the fumigating has been to seriously injure the trees by causing the 
blackening and cracking of the bark. 


a 
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Treatment of Nursery Stock—It is believed that the hydro- 
cyanic acid gas treatment is reliable for disinfesting nursery stock 
of infested nurseries previous to its distribution. Of course, all 
such stock found to have the scale in abundance, should be promptly 
taken up and burned, but where the scale is sparsely present or even 
where there is barely a suspicion of its presence, it should, before 
shipment be subjected to the gas fumigation. This is now being 
done in New Jersey and Long Island nurseries— in some of them 
at least, and should be made a condition upon which any further 
orders may be given or stock received from either of the infested 
districts or others that may hereafter be discovered. 

The manner of treatment is the following: An air-tight box is 
made of suitable size for the reception of as much stock as may be 
conveniently treated at one time. The stock is placed therein and 
subjected for an hour to the gas generated in it by the combination 
of three ounces of water, a little more than one fluid ounce of com- 
mercial sulphuric acid, and one ounce of 60 per cent cyanide of 
potassium, to be placed in a glazed earthenware vessel of the capac- 
ity of at least a gallon, in the order above named: these amounts 
are for 150 cubic feet of space. It should be remembered that this 
gas should not be breathed as it is exceedingly poisonous, 


Bripii0oGRAPHY 

The following references to publications upon Aspidiotus per- 

_ Niciosus are given as an aid to those who may wish to learn more 
minutely of the life-history and habits of the insect, or for informa- 
: tion upon topics which have been omitted from this Bulletin in 
order not to extend it to an undue length, as for example: the 
parasites of the insect (see Jnsect Life, vii, pp. 289-292); the 
possibility of the limitation of its multiplication in its northeastern 
range to certain portions of the State of New York and the Eastern 
States (¢d., p. 292); its possible introduction through infested 
Californian fruit (see Bull. 106 New Jersey Agr. Coll. Exper. St.; 
p. 17, and Insect Life, vii, p. 167); the varieties of plums and 
pears more liable to its attack (Bull. 106—amnte, p. 16); and its 


natural enemies (2d., p. 16). 
4 


_ Comstock: in Rept. Commis. Agr. for 1880, pp. 304-5, pl. 12, 
£ 7 (original description). 
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Cooxr: Treat. Ins. Inj. Fruit and Fruit-trees, 1881, pp. 83-4 
(description, etc.); in Rept. Commis. Agr. for 1882, pp. 65, 208 
(coal-oil and lye remedies); Ins. Inj. Orch.-Vine., 1883, pp. 60-63, 
figs. 15-21. 

Cuarin: in Rept. Commis. Agr. for 1882, p. 207-8 (concentrated 
lye remedy); in Rept. St. Commis. Fruit Pests, in Rept. Cal. St. Bd. 
Horticul. for 1884, pp. 34, 35, 42. 

Kure: in Rept. Cal. St. Bd. Horticul. for 1885~86, 1887, pp. 
873-375, pl. 1 (habits and remedies). 

Ritry—Howarp: in Insect Life, iii, 1891, p. 6% (in Walla Walla, 
Washington), p. 487 (Aphelinus parasite); in id., iv, 1892, p. 83 
(resin wash); in id., v,.1893, p. 53 (killed by Chzlocorus), p. 128 
(killed by Scymnus), p. 214 (recorded in Australia), p. 280 (Cali- 
fornia remedy); in id., vi, 1894, p. 286 (in the East), pp. 860-369, — 
figs. 26-29 (general account). | 

Grecorson: in Insect Life, iii, 1891, p. 169 (in California), 

CoquittETr: in Bull. 23 U. 8. Dept. Agr.—Div. Ent., 1891, pp. 
26, 27, 28 (gas and resin wash treatment); in Bull. 26 ditto , 1892, pp. 
21-25 (food-plants, parasites, remedies); in Insect Life, v, p. 251 
(imported parasites); in id., vi, 1894, pp. 824-326 (operations in — 
Virginia). 
’ Craw: in Rept. Cal. St. Bd. Horticnl. for 1891, 1892, p. 285 
(remedies and parasites). Lz Lona: in id., pp. 196, 198, 199 — 
(remedies). | 

O.uirr: in New So. Wales Agr. Gaz. for Sept. 1892, pp. 698, 
699 (on pear in N. 8. W.). | 

Townsenp: in Bull. 7 New Mex. Agr. Exp. St., June, 1892, pp. — 
6, 7 (in Las Cruces). | 

Ritey: in Rept. Sect. Agr. for 1891, 1892, p. 244 (washes used 
in California); in id. for 1893, 1894, pp. 215-221, pl. 1, f. 1 (general 
account); in Proc. Amer. Assoc. Adv. Sci., xlii, 1898, p. 229 (dis- — 
covered in Virginia). ; 

Howarp: Circular No. 3, 2d Ser. U. 8. Dept. Agr.— Div. Ent., 
April, 1893, 10 pp, 5 figs. (its Eastern appearance and remedies) ; 
in Insect Life, vii, 1894, pp. 153-163 (Kastern occurrence); in 
Canad. Entomol., xxvi, 1894, p. 355 (its distribution); in Insect — 
Life, vii, 1895, pp. 283-295 (life-history, spread, parasites, remedies). — 

CocKERELL: in Canad. Entomol., xxvi, Feb. 1894, p. 82 (No. 73 
in list of Nearctic Coccidz). 
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Ssnta: in Entomolog. News, v, 1894, pp. 182-184 (Eastern 
occurrence), p. 312 (discovered on Long Island); in Insect Life, vii, 
1894, pp. 163-167 (in New Jersey); in Gard.-Forest, vil, 1894, p. 
344 (danger from infested California fruit); Bull. No. 106 N. J. 
Agr. Coll. Exp. St., Nov. 22, 1894, 1895. 24 pp. 5 figs. (in New 
Jersey, and general account); in Entomolog. News, vi, 1895, pp. 
153-157 (operations against, in New Jersey nurseries). 

KorsexE: in Insect Life, vi, 1894, p. 27 (Orcus parasites). 

Scuwarz: in Insect Life, vi, 1894, pp. 247-252 (in Charlottes- 
ville, Va.). 

Lintner: in Rur. New Yorker, liii, 1894, p. 791 (neglected on 
Long Island); in Albany Eve. Journ., Nov. 7, 1894 (observed at 
Kinderhook, N. Y.). 

SrrRine: in Gard.-Forest, vii, 1894, p. 449 (on Long Island). 

FieronEr: in Evidence bef. Commit. Agr., 1894, p. 19 (in 
British Columbia); in 24th Ann. Rept. Ent. Soc. Ont., 1895, pp. 73- 
76, f. 48 (in Br. Columbia, habits, remedies). 

SLinceERLAND: in Rur. New Yorker, liv, 1895, p. 5 (Eastern hocal- 
ities and prospects), 

Wesster: Bull. 56 Ohio Agr. Exp. St. for December, 1894, 
1895, 18 pp. 5 figs. (in Ohio, and N. J. Bull. 106 quoted). 

H. W. Cfottmnewoop]: in Rur. New Yorker, liv, 1895, p. 167 
(observations at Lovett Company nurseries), p. 817 (the Parsons 
Company nursery on Long Island). 
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EXPLANATION OF PLATE TL. 


Fig. 1.— The apple-tree bark-louse, Mytilaspis pomorum (Bouché), on apple 
bark. (After Comstock.) 


Fig. 2.— The scurfy bark-louse, Chionaspis furfurus (Fitch): a, the female scales, 
and 6, the male scales, in natural size on twigs; c, the female scale, 
enlarged; d, the male scale, enlarged. (From the Division of Ento- 
mology, U. 8. Dept. Agr. at Washington.) : 


Fig. 8.— The scurfy bark-louse: [a], the male; c, the young larva; fj, the male 
pupa; g, the female, from beneath — all enlarged; 3, d, e, h,. structural 
details of legs and antenna, in greater enlargement, (From the Divis- 
ion of Entomology, Washington, D. QO.) 
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EXPLANATION OF PLATE IL 


Fig. 1.— The pine-leaf scale-insect, Chionaspis pinifolit (Fitch): 2, the scales on 
the leaves in natural size: a, leaves not stunted by the presence of 
the scales; 0, scale of female of usual form, enlarged; c, wide form 
of the same, enlarged; d,a male scale enlarged. (After Comstock.) 


Fig. 2.— The white scale, Aspidiotus nerit Bouché, on an Acacia twig, in natural 


size: a, the male insect, enlarged; 0 and c, the male and female scales, 
enlarged. (After Comstock.) 
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EXPLANATION OF PLATE II. 


Fig. 1.— The maple-tree scale-insect, Pulvinaria innumerabilis (Rathvon), with 
extruded egg-masses, on grape, natural size. (After Comstock.) 


Fig. 2.— The same, on osage orange and on maple. (After Walsh and Riley.) 


Fig. 3.— The same: @, atwig with mature female scales and egg-masses, natural 
size; b, mature female scale from above, enlarged; c, female scale 
from below, more enlarged; d, the thread-like sete of the proboscis. 
(From the Seventh Report on the Insects of Illinois.) 


Fig. 4.— The same: a, a twig with half-grown female scales, in natural size; 8, 
autumnal female scale from above, enlarged; c, the same from beneath; 
d, the male insect enlarged. (From the Seventh and Thirteenth 
Illinois Reports.) 
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EXPLANATION OF PLATE IV. 


The plum-tree scale-inscct, Lecanium ?juglandis Bouché in natural size, on | 
plum. (From Garden and Forest.) 


EXPLANATION OF PLATE VY. 


Fig. 1, the San José scale, Aspidictus perniciosus Comstock, infesting a pear 
twig; 2, the scales ona leaf; 3, scattered scales on a pear; 4, & female 
scale, enlarged; 5, a male scale, enlarged. (From the Cornell Uni- 
versity Agr. Exper. Station, and by permission of the~California 


State Board of Horticulture.) 


Lar V 


P 


EXPLANATION or PLATE VL 
Fig. 1.— The San José scales, in natural size on an apple branch; scales some- 
what enlarged on apple bark at above at the left. 


Fig. 3.—San José scales on a pear showing the surrounding ring; 3, a -female 
scale, enlarged, : 
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EXPLANATION oF PLATE VIL 


Fig. 1.— Enlarged view of the young larva of the San José scale-insect, seen 
from beneath, with a greater enlargement of an antenna at 0. 

Fig. 2.—An enlarged view of an adult female of the San José scale-insect, con- 
taining young; at d, astill greater enlargement of a portion of its 
anal fringe. 

Fig. 3.—A greatly enlarged view of the adult male of the San José scale-insect; 
its natural size shown in the inclosed crossed-lines at right-hand side, 


(The figures of this Plate and the preceding one are from the U. 8. 
Dept. Agriculture — Division of Entomology.) 
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INTRODUCTION 

The geology of the eastern Adirondacks presents many prob- 
lems of interest. The townships along Lake Champlain contain 
within their borders the contacts of the labradorite rocks — (gabbros, 
norites and anorthosites) with the quartzose gneisses and crystalline 
limestones ; and the later-formed unconformabilities of all these with 
the Potsdam sandstone of the Upper Cambrian. The crystalline 
rocks of the Archean invite study of both igneous and metamor- 
-phosed forms, while along the old shore line are the Cambro-Silu- 
‘Tian sediments, unchanged, not much disturbed and often rich in 
fossils. Remarkably little, detailed, field work upon the crystalline 


rocks has been done in the region since the early survey of Emmons 
and Hall, 1835-1840. What has been written is incomplete and the 
stratigraphical conclusions are drawn from too little recorded data. 
A general review of these papers has been given by the writer, in 
the Transactions of the New York Academy of Science, v. 12, p. 
19, Nov. 1892. Emmons in his Final Report, 1842, devoted almost 
no attention to the relative stratigraphy of the crystalline rocks 
and not until 1876, is the question alluded to and then by James Hall 
only as regards the age of the serpentinous limestones (Amer. Jour, 
Sci. Oct. 1876) which are spoken of as being later than the Lauren- 
tian and earlier than the Potsdam. Dr A. R. Leeds’ paper entitled 
“Notes on the Lithology of the Adirondacks” (Chemical News, 
Mar. 1877, 36th Annual Report, N. Y. State Cabinet 1877, p. 79) 
relates to the chemistry and petrography of the anorthosites and 
trap dikes only. 

In 1879 C. E. Hall published a short condensation of what was 
‘apparently expected to be a longer contribution. It is entitled Lau- 
rentian Magnetite Iron Ore Deposits in Northern New York.” 
(82nd Annual Report of the N. Y. State Cabinet — 1879, p. 183-140.) 
A brief outline is given of the township geology in the Eastern 
Adirondacks, and a colored map on asmall scale (3 miles to the 
inch) accompanies the report. Mr Hall divides the Archean into the 
1, Lower Laurentian Magnetic Ore Series. 2, Laurentian Sulphur 
‘Ore Series. 3, Crystalline Limestones. 4, Labrador Series or 
| er Laurentian with Titaniferous Ores. The relations of 2 and 
e said to be uncertain, but later, in a note, the limestone of 3 is 
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stated to be later than 4. It is to be regretted that Mr Hall did 
not complete his paper, for too much attention could not have been | 
given to proofs of these stratigraphical relations, and in the follow- | 
ing pages, it will be shown that the conclusions reached in this paper | 
favor his first arrangement. T.S. Hunt in the short description of | 
the geology of Port Henry, (Canadian Naturalist, 2nd series, v. 10, 
p- 420,) regards the limestones near the town as a great, metamor- | 
phosed vein of calcite. C. R. Van Hise, in company with C. D. | 
Walcott and R. Pumpelly, made an excursion in 1890 from White- | 
hall north along the Delaware and Hudson R. R. to Westport and 
thence into the mountains near Mt Marey. They saw much that | 
suggested the deposition of the limestones along an encroaching shore- } 
line of gneiss, and remark also the extensive gabbro area of West- | 
port. In December, 1893, J. F. Kemp read before the Geological | 
Society of America, a paper on the Gabbros on the Western shore of | 
Lake Champlain, (Bulletin V. 213-224) in which the petrography 
of these rocks is discussed. In December, 1894, the same writer — 
read a subsequent paper on the Crystalline Limestones, Ophicalcites 
and Associated Schists of the Eastern Adirondacks, (Bulletin VI. 
241-262) which treats both of petrography and stratigraphy. 

All the other papers that have been written on the region, have | 
small reference to these questions, but as bearing on petrographic | 
points, some are important. Recently an account of the geology of 
Gouverneur township, on the western side, has appeared from the | 
pen of Prof. C. H. Smyth, jr,* and many facts are adduced. The it 
field work was undertaken in close association with the writer’s work 
on the eastern side and with the general plan of keeping our inves- _ 
tigations in harmony. Although no anorthosites are known there, — 
basal gneiss was found practically like that near Lake Champlain — 
and with it is associated igneous granite. Next in succession is 
crystalline limestone, with some black schists at its base, but serpen-— 
tinous limestone is practically absent. Above all these is Potsdam 
sandstone. There is further, a great area of serpentine with red 
hematite, whose stratigraphic relations remain to be worked out. 


*A Geological Reconnoissance in the Vicinity of Gouverneur, N. Y. Trans. N. 
Y. Acd. Sci. XII. 97, Feb. 23, 1893. <A still more important paper by Dr Smyth 
on the Gabbro contacts in certain townships in St. Lawrence Co. appears in the 
Bulletin of the Geological Society of America VI. 263. 
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We hope year by year to add the geology of new townships to those 
already mapped, until the whole region has been carefully covered, 
The problems are not easy ones and the many questions require very 
thorough exploration. 

The present contribution is only concerned with Moriah and 
Westport townships. The field work was done in the summer of 
1892, but the writer has been making excursions into the mountains 
for five years past, and a general introduction is given, based on the 
data thus gathered. _ 

In the field work efficient assistance was rendered by Mr W. D, 


Matthew, late Fellow in Geology, Columbia college, and acknowl- 


edgments for indispensable aid are here gladly given. 


GENERAL TOPOGRAPHY AND GEOLOGY 


The country along the western shores of Lake Champlain, is 
diversified in its contours. While the larger share of the water- 
front is formed of the later sedimentary strata, and while these do 
not reach in the townships here described, a height of much over 
400 feet above the lake (this is not far from 500 feet above tide) 
they are either soon succeeded in the region south of Plattsburg, by 
the gneisses, serpentinous limestones, gabbros and anorthosites* ag 
one goes inland, or else are cut by spurs of the latter which jut out 
in high ridges to the water itself. The heart of the Adirondacks is 
formed of the anorthosites and the highest peaks are dome-shaped 
masses of this rock. But the flanks on all sides consist largely of 
quartzose gneisses, and more or less of serpentinous limestones, which 

latter have interbedded with them black hornblendie and pyroxenic 
schists, and are heavily charged with bunches of silicates. The 
gneisses attain to less altitudes than the anorthosites, although in 


*The term anorthosite has been long in use among Canadian geologists, as a 
Special name for the rocks of the Norian series, that consist almost entirely of 
plagioclase. It is derived from the old French word ‘‘anorthose,” which is a 
collective term for the triclinic feldspars. While with New York geologists, 
norite is generally used for the labradorite rocks, yet increasing observation shows 
that true norites (i. e. containing plagioclase and orthorhombic pyroxene) are not 
so general as at first supposed, and as gabbro is a much wider term, embracing 
under it collectively, the gabbros proper, (plagioclase and monoclinic pyroxene), 
the norites and the anorthosites, it is here employed. 
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the region about the outlet of Lake George, these are by no means © 
inconsiderable. The anorthosites occur in general throughout a ' 
broad belt, which extends from Port Kent and Saranac Lake, south- ; 
westerly 60 or 70 miles. The anorthosites do not form a solid belt, f 


| 
as is the general impression, but are found in ridges of northeast- — 


erly trend, with gneiss and crystalline limestone almost always appear- — 
ing in the valleys. Still around Mt Marcy there is a great group — 
of peaks and no gneiss or limestone has been found in between them. 

The relief of the country is not entirely due to erosion, although — 
this has been extensive both by water and ice. One can not resist 
the conviction when viewing the dome-shaped peaks or knobs, that 
they are in a large part due to block faulting, and the steep cliffs of 
Adirondack Pass, of Avalanche Pass and many others, confirm the 
impression. The remarkable shear-zone at Avalanche Lake* is also 
an additional proof. In the iron mines it has been a frequent 
experience to find the ore body cut off by a fault where it has been 
followed under a gulch. What is true for the small depressions is 
doubtless applicable on a large scale. The mountains repeatedly 
have a much steeper eastern face than western, as if presenting to _ 
the east, old, eroded, fault-scarps. Erosion both by water and ice 
has contributed its share in modifying contours, so that now the 
angles are largely rounded off. 

Over the whole country is spread the drift, either sorted or 
unsorted, and no more striking exhibition of it is to be found in the 
United States, than in the Adirondacks. As a general thing, aside 
from the mountains, the country is extremely sandy, and often in 
the valleys shows unmistakable evidence of having once been lake- 
bottoms,+ on whose shores the deltas still remain. 


GENERAL STRATIGRAPHY 


The stratigraphical relations of the Archean crystalline rocks are _ 
obscure as decisive evidence is not easy to procure. In the writer’s 
opinion we have the same succession as in Canada, where the Ottawa _ 
Gneiss is the lowest member; the Grenville Series of more schistose 
rocks and limestones lies over it; and through both these are 


_*J.F. Kemp. The great Shear-zone at Avalanche Lake. Amer. Jour. Sci, 
Aug. 1892, p. 109. 

+H. Ries. A Pleistocene Lake-bed at Elizabethtown, N. Y. Trans. N. Y 
Acad. Sci. Nov. 1893. 
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intruded the gabbros and anorthosites of the Norian. Purely litho- 
logical names are here chosen to indicate these and they are subse- 
quently described in what is believed to be their stratigraphical 
succession. It would not be advisable to discuss at length this prob- 
lem from the restricted area covered by thisreport. The ditticulties 
in accurate determination and classification rise from the intrusive 
nature and vast extent of the Norian. Near the contacts of the 
undoubted gabbros and anorthosites with the gneisses there are all 
manner of intermediate types of rock, and even far out from the 
central masses, we find what are regarded as intrusive sheets of 
gabbroitic gneiss, which possess the characters of both the gneisses 
and the gabbros. It is hoped that by the close of the summer of 
1894, that the whole of Essex co. will have been gone over once and 
that then these questions can be more intelligently discussed. 
General character of the gneisses. The gneisses give little 
decisive evidence of their origin, whether they have been derived 
from sediments or from granitic rocks. Dr Smyth has shown the 
latter to be true in the township of Gouverneur on the west side, 
and the remarkable instances later described, by which the massive 
gabbros have become gneissic, lends much support to this view for 


‘many other regions. So far as they have been examined in the 


townships specially noted here, they are aggregates of quartz, nor- 
mal orthoclase, microcline, pyroxene, biotite, hornblende and great 
quantities of microperthitic orthoclase. The last named is rather 
the most abundant component. It consists of orthoclase crystals so 
thickly set with blades of albite that at times they almost seem like 
erystals of banded plagioclase. Such structures are well known in 
both igneous granitesand metamorphic gneisses. At times, specially 
near the Bessemer iron ores the gneiss becomes a nearly pure mix- 
ture of quartz and feldspar. 

General characters of the crystalline limestones. The lime- 
stones are variable in structure and composition. They are in 
instances extremely pure carbonate of lime. The quarry opened 
for the Port Henry furnaces, a quarter of a mile north of Port 
Henry and east of the Treadway ophicalcite quarry was of this char- 
acter. But here as elsewhere great bunches of silicates came in and 


 hecessitated much waste. It is rare that a bed of any size is met, 


_ which is not limited on either side by a black, hornblendie schist or 
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i The exposed cross-sections show this alteration over and 
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over. Frequently the limestone becomes more magnesian and is 
full of the altered pyroxene crystals, which give it the well-known 
green, serpentinous mottlings. This ophicalcite or ophiolite is 
widely familiar under the name “ Moriah marble,’ by which trade 
designation it has been placed on the market as an ornamental stone. 
G. P. Merrill has shown that the serpentine has resulted from the 
alteration of a white pyroxene.* The limestones have undoubtedly 
been penetrated by igneous dikes before their metamorphism, for these 


show in broken fragments with the limestone in between. Whether — 


all the interbedded, black schist was of this character is doubtful. 
The limestone series rests on the gneiss and is later in age. 
General characters of the rocks of the gabbro family. The 

gabbros are unquestionably true, igneous rocks of invariable plu- 

tonic habit when not rendered more or less gneissic by mountain- 


making disturbances. Passages of the one into the other can be 


traced. But even in the’purely plutonic or granitoid structures the 
microscope shows widespread crushings and strainings, the results of 
dynamie disturbances. The typical anorthosites exhibit nearly pure 
feldspathic aggregates, specially in the interiors of the Norian 
mountain ridges. The darker, basic gabbros appear on the skirts of 
the latter or as more remote outliers. They consist of plagioclase, 
green monoclinic pyroxene, hypersthene, brown hornblende, titani- 
ferous magnetite, almost invariable garnet and alteration products 
from all these. Olivine has been discovered but does not appear to 
be as abundant as in the analogous Canadian exposures described by 
F. D. Adams. 

General characters of the Cambro-Silurian sediments. The 
earliest of the sediments is the Potsdam sandstone. It rests on all 
the members of the Laurentian in one place and another and sets 


—— ae 


up into them as embayments. It reaches a maximum altitude of — 


500 feet above tide at the first Y of the Mineville railway, out from 
Port Henry. None other of the sediments rises as high at this. 
Along the lake shore, the Potsdam is succeeded by the Calciferous 


Limestone, which appears just north of Port Henry andin Westport. 


In the latter town we find also the still higher Chazy and Trenton. 
Less attention was given to these than to the crystalline rocks, 


although later on some further details and lists of fossils are appended. — 


* Proc. U. S. Nat'l] Mus. XII, 595. 1890. 
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Brief description of the map. The accompanying map has 
been roughly reproduced from advance sheets of the U. 8. Geologi- 
eal Survey and from the County Atlas of Essex Co. Only the 100 
foot contours are given, to avoid confusion of lines. While not 
claiming to be more than a general picture of the topography, it 
does show the elevations with all the accuracy needed for a first 
draft and as such has been employed. In the subdivision it has been 
the endeavor to show the arcas occupied by the gneiss, the crystal- 
line limestones, the outlying gabbros, the main anorthosite masses, 
the Potsdam sandstone and the Lower Silurian limestones. Where 
all rocks are concealed by drift, this has its appropriate sign. Prac- 
tically all the roads were traversed in Moriah and Westport and a 
corner of Elizabethtown. The only omitted area is a small one in 
the extreme northwest of Moriah.* But it is recognized that some 
outlying gabbro areas may have been overlooked, although all acces- 
sible hills were climbed. On many the forest growth and smaller 
vegetation conceal all exposures. Some gneissoid forms of anortho- 
sites may be included in the areas drawn as gneiss, for as already 
remarked the intermediate varieties are extremely hard to classify, 
even when the prominent types are readily recognized. The geolog- 
ical sections will serve to indicate the stratigraphical relations in sev- 


eral places. 
OUTLINE OF THE GEOLOGY OF MORIAH 


An examination of the accompanying map will show that the 
gneisses with iron ores make up the greater part of Moriah. There 
is also a belt of crystalline limestone and black schist in Port Henry 
and another east of Ensign Pond. Along the Lake Champlain front 
the Potsdam sandstone is well developed, and the Calciferous shows 
im one small spot just north of Port Henry. The later sediments 
although present in the townships on the north and south are absent 
in Moriah. The anorthosites appear in the southwest and form one 
especially high hill, Harris Hill, and several others, hardly inferior. 
Outlying masses of gabbros are frequent and often strongly gneis- 
soid. A great sheet of gabbro has been cut by drill cores near Mt Bob, 
ineville, and an enormous mass of it underlies the Cheever Mine, out- 
ropping all along the lake. Another great sheet, at least 250 ft thick 
orms the middle (horizontal) third of Bald Peak. Several diabase 
ikes have also been met. Geological sections accompany the map. 


‘a * Since filled from observations made in 1894. 
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OUTLINE OF THE GEOLOGY OF WESTPORT 

The southern part of Westport is mainly gneiss, but the northern is 

is all anorthosite and gabbro. The anorthosites have an extended 
development in Spht Rock Mountain, and also appear in the south- 
east. The gabbro is especially important in the central portion. The 
sedimentary rocks mark the southeastern lake shore. The Potsdam, 
Calciferous, Chazy and Trenton are all well shown. | 


PETROGRAPHY 

Petrography of the gneisses. There are several varieties of 
gneiss as shown by the thin sections. These occur, forming the) 
larger portion of what is regarded as the basal series. Gneisses are 
also found as immediate associates with the undoubted anorthosites, 
and such are doubtful forms for stratigraphic classification. The 
endeavor has been made to differentiate the certain and well marked | 
varieties in each series from the intermediate or doubtful ones. | 

The most characteristic gneiss in the undoubted exposures of the | 
basal series, is formed by an aggregate of quartz and microperthiti¢ | 
orthoclase in largest amount, with which are orthoclase, plagioclase » 


| 


; 
. 


and brown biotite in less degree. The rock shows no features at all 
remarkable among gneisses. The accompanying figure (Fig. 1) 
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Fic. 1.—Common biotite-gneiss, Bulwagga Mountain, Moriah. O is orthoclase; M, mi c 
perthite; Q, quartz; B, biotite; P, plagioclase. 
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vi es a fair illustration. Occasionally a little garnet is seen, but it 
‘is a very light colored or quite colorless one, in contrast with the 
| deeper pink variety of the anorthosite derivatives. It shows also no 
tendency to characterize the contacts,between the dark silicate and 
the feldspar, as is the case with the anorthosites. It contains quartz 
inclusions and is thus doubtless a result of metamorphism and of 
| late formation in the history of the rock. A few minute zircons are 
also seen, and a few grains of magnetite. The gneisses do not show 
wide spread evidence of dynamic disturbances. While one or two 
exposures, exhibit the operations of crushing forces, the others from 
the main ridges are quite without such effects. These latter are 
far more widely shown by the anorthosites in which they seldom 
fail. Prof. Smyth after examination of the writer’s slides of gneisses 
states that dynamic effects are much more widely shown by the 
gneisses on the western side of the mountain. 
_ Along the lake front just above the Cheever dock, and near the 


reat gabbro mass, are several exposures of brecciated gneiss. This 
seems to have been a micaceous variety originally, but the dark 
silicate is now altered beyond recognition. Even in the outcrop 


Mg . i. . 
the rock is visibly crushed into small angular fragments, now 


H 


7: Strained fragments of quartz, microperthite and chlorite fill 


cemented, and in the slides this comes out in a still more marked 


the field. The crush was apparently caused by the intrusion of the 
neighboring gabbro. A less common variety of gneiss contains, 
instead of biotite, dirty green hornblende, but all the other features 
are essentially like the micaceous ones. 

a In the walls of the non-bessemer ore bodies the gneisses appear to 
lecome somewhat richer in dark silicates as the ore is approached. 
ear the ore the slides show chiefly plagioclase, with abundant 
green hornblende, green augite, scattered magnetite and titanite. 

4 The lean ore is chiefly mixed with pyroxene, black in the hand 
cimens, but of a beautiful, emerald green in the sections. 

i Much black hornblende is also met. Diamond drill cores near 
Mt Bob, Mineville, have shown as the wall rock of the Bessemer 
i es a very feldspathic gneiss, with scarcely a trace of a dark silicate. 
pe lean ore is mixed with quartz and feldspar. There is some 
ason for thinking that this contrast of wall rock may often show 
] . Gneisses are also met, practically like those cited as most 
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tvpical and characteristic; except that they contain green monde 
clinic pyroxene instead of either hornblende or biotite, or else this 
in association with hornblende. Their acid character, possessing as_ 
they often do, much quartz, causes them to depart from the gabbro- 
types. Especially towards the great masses of gabbro and anortho- 
site, gneissoid rocks appear that are difficult to classify in their 
stratigraphical relations. They contain abundant plagioclase, augite, | 
hornblende and deep pink garnets and are probably gneissoid forms 
of gabbro. Still the relations are much confused. Towards the | 
contacts, pegmatite masses are also met at times of great size, b t 
they are better shown in adjoining towns. 1 
Petrography of the limestones and associated black schists, | 
In thin sections the pure white limestones show little of interest. 


They contain flakes of graphite, small scales of phlogopite, an occa 
sional apatite crystal and little else. Such occur at the furnace © 


| 
| 


quarry on the ridge just north of Port Henry; below this along the 
lake shore ; and south of the Pilfershire Mine. 
The limestone afforded is a very pure calcium carbonate at the 
first mentioned locality. It has yielded some unique crystals of cal: 
cite. Often closely associated with this latter is the mottled serpen 
tinous limestone or ophicalcite. Its best exposures are in the be 
along the ridge from a point north of the Cheever Mine and thenee 
southward to the Lee Mine. Quarries have been opened at severa 
points. It outcrops again west of Moriah Center, on the presen 
road to North Hudson, and also on the old and now abandone¢ 
highway, nearly due north of Ensign Pond. The rock is a dolomi 
tic marble with copious green mottlings of serpentine. At times 
these are evenly distributed and a quarter inch across as a maximum, 
and then the stone is very beautiful, when polished, but suck 
pieces can seldom be obtained of large size or of even texture 
The masses of serpentine too often form great blotches, up to sev- 
eral inches across, and mar the appearance of the stone. Small 
bunches of silicates also appear and afford white pyroxene, brow: 
tourmaline, rose quartz, beautiful crystals of brown hornblende, 
titanite, etc., as later set forth. Similar serpentinous marbles have 
in Warren county afforded specimens thought to be Eozoon, a 
described by A. M. Edwards (Proc. Lyceum Nat. Hist. N. Y., 1876 
p. 96). G. P. Merrill has also written of them and is able to shot 
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in many cases that the serpentine is secondary after pyroxene, but 
some forms of serpentine seemed to him not to be referable to this 
original. In my slides, the core of pyroxene is usually present and 
the process of alteration is graphically shown. The total effect 
resembles an altered olivine crystal most closely. In one instance 
the core proved isotropic and showed no trace of an optic axis. It 
would appear to be an isometric mineral of quite high index. 

The limestone series is accompanied by masses of silicates of all 
sizes from small bunches up to large lenses. There are also beds of 
dark schistose rocks that are an inseparable associate, and no 
extended section was met devoid of them. The small bunches are 
especially numerous near the contacts with gabbros, and in the 
Delaware and Hudson railway cuts, two miles and less above Port 
‘Henry, along the Jake they are very numerous. They assume very 
fantastic shapes, from the small foldings and stretching of the lime- 
‘stone, and specially resemble snakes. These are here regarded as 
due in part to the metamorphism of siliceous portions of the original 
limestone, but still more often to bunches of minerals formed by 
contact action along the intruded gabbro. They have been after- 
wards stretched in the general dynamic disturbances which have 
given rise to such extended foliation. The limestone everywhere 
gives evidence of being very plastic under these conditions and has 
wound itself around the inclusions and followed them in many 
intricate curves. 

The inclusions exhibit in thin section, plagioclase and hornblende 
i greatest amount, and with these phlogopite, scapolite, pyroxene, 
quartz and probably orthoclase. In larger ones fine crystals of 
brown tourmaline and light brown hornblende, titanite and rather 
rudely bounded pyrrhotite appear. All these show characteristic 
forms. Very similar mixtures are met at Van Artsdalen’s quarry 
near Philadelphia, Penn. as has been cited by the writer (Trans. N. 
x. Acad. Sci. Vol. XII. p. 74, Jan. 23, 1893) where they are referred 
‘to the contact action of gabbro. They are practically duplicated in 
the bunches of silicates contained in the marbles on the contact with 
the hornblende granite of Mount Adam and Eve, Orange co. N. Y. 
A very complicated and interesting mass of silicates occurs in the 
ent on the railway from Port Henry to Mineville, just at the grade 
ing of the northeastern highway in O8, of the map. Garnet, 


; 
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quartz, tourmaline, phlogopite, and magnetite can be readily recog- 
nized, while in the slides, scapolite is abundant and small masses of 
titanite are everywhere through the somewhat altered phlogopite. 
Pyrite and apatite also appear. It is an unusually complex bunch 
of silicates in the limestone series. The dark schistose rocks that 
penetrate the limestones in instances apparently parallel to the 
foliation are shown by the thin sections to consist of brown horn- 
blende, rather scarce brown biotite, plagioclase, some pyroxene and 
magnetite. Either hornblende or augite may fail. The rocks are 
at times quite gneissic or even massive, as in the great sheet just 
over the limestone of the abandoned Pease Quarry in the outskirts 
of Port Henry. In thin sections these more massive sheets bear 
the strongest resemblance to the metamorposed dikes from the Hud- 
son River shore above West Point, described by the writer in the 


American Naturalist for August 1888. There is much that leads 


one to regard them as intruded dikes and sheets, doubtless contem- 


porary with the gabbro, and offshoots from its magma, that have 


afterwards become foliated by metamorphism. Such a dike from 
the limestone quarry near the Pilfershire Mine is shown in the 
accompanying reproduction of a photograph. It is clearly a broken 


} 


dike, between whose separated fragments the limestone has been 
forced. The mineralogy and structure of this is precisely like the - 


gneissic ones above referred to, but less certainty is felt that the 
more schistose ones may not be metamorphosed sediments. Very 


similar beds occur in the limestones of Gouverneur, St Lawrence 
co. where they are regarded by C. H. Smyth, jr as altered sedi- 
ments, (Trans. N. Y. Acad. Sci. XII p. 102 Feb. 23, 1893) and 
where they are far west of any exposure of gabbro. Their notice- 
able parallel arrangement in the limestone makes it seem extra- 
ordinary that dikes should have been so regular unless the apparent 
bedding of schists and limestones is due to mountain making pro- 
cesses. One or two beds of light grey gneiss with graphite and silli- 
manite were met with in the limestone series. One occurs along 
the highway south of the Pilfershire mine, N8 on the general map. 
It may represent a silicious bed, deposited in with the limestones. _ 

Petrography of the gabbros and anorthosites. In the high 
knobs of Mount Harris, in the western portion of Moriah, near 
Ensign Pond, and also in the northern part of Westport, the 
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anorthosites makeup the country. The most massive variety consists 
of large, bluish labradorite crystals, up to an inch anda half in length, 
with almost no traces of dark silicates. The rock is nearly pure 
feldspar, but it has been subjected to powerful dynamic disturbances 
and now exhibits a mass of larger nucleal fragments, often of con- 
siderable size, surrounded by fine breccias of thesame. The specitic 
gravity of the large pieces, free from garnets, lies between 2.65 and 
2.71, proving them to be labradorite. The thin sections bring out 
the crushed condition still more strongly. Even small brecciated 
eracks penetrate the larger pieces. The comminuted feldspar is 
more or less altered, and often presents a fibrous or scaly mass of 
sericite. Other darker varieties from this western border of Moriah, 
contain bisilicates and tend to assume gneissoid forms, from the 
ment of these, in continuous bands. The plagioclase is much 
eae. than in the first mentioned variety. The dark silicates are 
green monoclinic pyroxene, deep brown, almost opaque hornblende, 
and less common hypersthene, in about this order of abundance. 
‘There is also more or less titaniferous magnetite. The two 
‘pyroxenes are evidently original minerals and much of the brown 
hornblende is also, but there are cases, later described where it 
: one of the zones in the reactionary rims, which give the impres- 
sion, that some of it may be secondary. Deep pink garnets are 
universal and often associated in a most intimate way with the 
pyroxene. The same cracks pierce both minerals, and though the 
- demarcation is sharp, it makes the observer suspect that the 
garnet has resulted from the pyroxene. The reactionary rims of 
net give some added ground for this suspicion. But garnet 
ften appears alone with no bisilicate near it, and in such cases it is 
probably an original mineral, as garnet often occurs in this relation 
in plutonic rocks. A microscopic drawing of a typical anorthosite 
is given by the author in a paper in the Amer. Jour. Sci. for 
Ang. 1892, p. 111, Fig. 2. 
_ Generally outlying from the main exposures of anorthosites and 
sparated from them by intervening gneiss are the areas of rocks, 
marked gabbro on the map. The gabbros exhibit massive, coarsely 
banded and very thinly laminated forms, and in several places the 
unbroken transition can be followed from one into the other. 
In general, the massive gabbro makes the impression of a dark 
43 


4 


rock upon the observer and this is due to the abundance of magnetite 
grains and dark silicates. The minerals present are plagioclase, 
green monoclinic augite, brown hornblende, hypersthene, garnet, 
titaniferous magnetite and titanite. The more important ones of 
these are shown in the accompanying figure (Fig. 2) which is a little 
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Fig. 2.—Gabbro without reaction rims—near Ensign Pond, Moriah. F is labradorite; P, ; 
augite; Hy, hypersthene; H, hornblende; Q, quartz; G, garnet; M, magnetite. 
richer in hornblende than the average. The rock is blotched with 
light green from the altered feldspar, and has faint, pink streaks 
running through it, due to the garnets. These latter give it a pecu- — 
liar reddish cast that is very characteristic. The feldspars are now 
largely altered to saussuritic matter, but when not too far gone they 
have a broad, lath-shaped outline, more or less idiomorphic, and are ~ 
rather coarsely twinned. At times they are filled with minute dots” 
or crystals of brightly polarizing character which are so small as not 
to be easily recognized, but they are probably pyroxene. Less 
commonly, polygonal scales of a brown color and in geometrical 
arrangement are to be seen. These latter are generally regarded 
when seen in other exposures as a micaceous variety of ilmenite. 
The successive zones of grains of garnet and brown hornblende 
between the dark silicates and the feldspar, or surrounding the 
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magnetite are extremely interesting. They have been described 
and figured by the writer in the Bulletin of the Geol. Soe. of 
»Amer.— V. 218, and are regarded as due to the reaction of the 
\bisilicate or other basic mineral and the feldspar on each other. 
(Givin is found in the gabbros on the lake shore north of Port 
; = and in the walls of the Split Rock Mine—on Split Rock 
‘Mountain, Westport. 

In the gneissoid varieties of gabbro, hornblende appears in notable 


| preponderance, and in the extreme cases, of very thin lamination it 
is the only dark silicate present. It is quite certainly of secondary 
origin. 

Petrography of the palaeozoic sediments. The microscope 
yields little in addition to the macroscopic examination. The Pots- 
dam sandstone shows considerable calcite, in small rhombs mingled 
with the quartz grains. The Calciferous cherty limestone consists 
of fine grained calcite crystals and the chert is devoid of fossil organ- 
sms of any sort. The others were not ground in sections. 

Dikes. These two townships are not as prolific in dikes as others 
o the north. Several have been noted recently by Kemp and 
Le farsters* and determined with the microscope. They are all dia- 
e or closely related types. There is a bunch of dikes on Mill 
7 just west of the lake in Port Henry. One or two cut the 
e beds at Mineville. A fine one is in a hill a short distance north- 
vast of Moriah Corners, (No. 56 in O5 of map) where it has been 
; ned out for an ore body. Several others are exposed along the 
ake shore a mile or two north of Westport,—and others appear in 
he old iron mines on the west side of the Split Rock ridge. Por- 
hyries, tho’ known in the next township north, have not been met. 


b GENERAL CONCLUSIONS 

| The two older series of rocks, the gneisses and the crystalline 
ba stones were formed before the intrusion of the anorthosites and 
ie These latter came up as great plutonic masses and as 
= sheets penetrating the older rocks, and contributing to 
ir metamorphism. Much faulting and folding ensued, by which 
latest intrusions became involved in the earlier rocks in very 


i 


e trap dikes of the Lake Champlain Valley. Bulletin 107, U. S. Geol. 
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puzzling ways, and by which they received brecciated and gneiss: 
oid structures. This metamorphosing process then ceased in 
pre-Cambrian time and on the flanks of the old erystallines were 
laid down the Potsdam sandstone and the Silurian shales and lime. 
stones, all of which show comparatively unaltered forms ‘and not 
greatly disturbed positions. Their dips are low, mostly to the north, 
and beyond comparatively slight faulting they have not been par 
ticipants in heavy movements. What disturbance appears i 
probably to be attributed to the upheaval of the Green Mountains. 

There is evidence in neighboring townships which indicates that 
the Cambro-Silurian sediments formerly reached well up into the 
valleys, at least in the case of the Potsdam, but that they have 
been since extensively eroded. 


IRON ORES 


The ores are all magnetite, but as already outlined are of two 
varieties. The one that is useful and merchantable to-day is prac 
tically free from titanium. Variable amounts of phosphorus and — 


sulphur, occasionally reaching high percentages are present. These | 
ores seem to be uniformly associated with the older gneisses. The 
second variety contains titanium, often in very considerable amount. — 
The limestones are devoid of ore in these townships. In Moriah 
there are the following mines, all of which have been practically 


worked except the last named. They are all non-titaniferous. The ~ 
Mineville Group; the Barton Hill Group; the Cheever Group; the — 
Pilfershire and Pease Pits; the Lee Mine; and the Coot Hill Mine. 
In Westport there are the following which are all titaniferous, 
except perhaps the first named. The Nichols Pond Mines; a | 
Split Rock Mines; and the Ledge Hill Mines. None of these latte 
have been EN: in years, | 
The general merchantable ore in Moriah is non-bessemer, for only 
the mines on Barton Hill furnish bessemer ores. The following 
table illustrates their composition. The Lee mine is quite sulphurous. — 
The Pilfershire and Pease pits have been long abandoned. The — 
Coot Hill mines have no serious showing of ore and were an 
ill-advised enterprise; and the mine put down on the county atlas 
as occurring north of Crowfoot pond is purely imaginary. The 
outcrop of gabbro or gabbro-gneiss near Mr J. Lewis’s house, Moriah, 
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and near some prospects that he has opened make it seem probable 
that the ore will prove titaniferous, but no analyses are available, 
The Barton Hill mines and their prolongation, the Fisher Hill and 
Burt Lot openings are bessemer, and some lots have been found 


surprisingly low in phosphorus. They occur at a higher horizon in 


¢ 


the gneisses than the Mineville group as will be later shown by 
sections. 
TABLE OF ANALYSES 


| BESSEMER ORES — Non-BESSEMER ORES — 
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In the octahedral ore of the Lovers Hole Mine, T. R. Wood- 
bridge found with iron 68.58 and phosphorus .004, titanic oxide 
147. Thus where found in these ores it is in very minute amount. 

The beds are often disturbed by small faults and very frequently 
these are occasioned by the intrusion of a trap dike. In fact hardly 
a mine has failed to reveal these. Profounder faults may also 
intervene and cut off the ore entirely as at the Cheever mine. 

The ores in the richest forms are granular. They have fora 
gangue, pyroxene as a general thing, and in the thin sections of 


_ lean ores this is seen to be of a brilliant emerald green hue, though 


black in the thicker masses. Grains of apatite are at times very 
abundant, and are present in most of the mines. Pyrite is notable 
inafew. Bessemer ores are afforded by several very large openings. 


GENERAL FEATURES OF THE TITANIFEROUS ORES. 
The titaniferous ores are in true igneous gabbro, which has been 


more or less metamorphosed and to which a foliation or banding 


has been imparted by pressure. The ore-bodies are thus flattened 
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parallel to the banding, but their general shape, if indeed they have | 


any uniformity, is far less clearly understood than that of the ores 
in gneiss as they have not yet been much mined. 


GENERAL FEATURES OF THE NON-TITANIFEROUS MAGNETITE 
ORE-BODIES 


The common form assumed by non-titaniferous ore bodies, and 
the one usually associated with gneisses for wall-rock, is that of 
a bed or flattened lense, or pod, which lies parallel to the general 
foliation. They show no traces of having filled a cavity, but unless 
regarded as segregated veins, 1. e. as having gathered along the bed- 
ding by the concentration of iron oxide from the walls, after the 
manner of a concretion on a grand scale, they must be considered 
true beds. For the smaller ore bodies in the two towns here 
described, these general relations and shapes hold good but for the 
great ore-bodies at Mineville, it is difficult to see how any folding 
and contortion of simple beds can explain the peculiar and irregular 
shapes which are later illustrated. They are decidedly abnormal. 
In the writer’s estimation no segregative agency strictly so called 
could have occasioned them and some other method of origin must 
be invoked. The true lenses pinch, swell and feather out at the 
boundaries. They often fork when wedge-shaped masses of the 
walls come in. They are often distributed along a general horizon 
in the gneiss, although at times several beds, one over the other are 
afforded. The long axis of the ore-body does not run straight 


down on the dip, but diagonally, and this inclination is called the pitch 


in distinction tothe true dip. The rule already formulated in New 
Jersey also holds good in the Adirondacks, that with a westerly dip 
the pitch is to the southwest, and with an easterly dip the pitch is 


] 


northeast. 
DETAILED GEOLOGY OF THE IRON ORES 

The Mineville and Barton Hill Groups. The topography of 

this district may be seen from the accompanying map. As already 

stated the Barton Hill group occurs at a higher horizon in the gneisses 


than the Mineville group, but just what it isin feet is hard to say, for. 


there is a fold or crumpling between. As shown by the table the 
ores are contrasted in composition, the lower series being much 
higher in phosphorus. Almost no sulphur occurs in either, and 
titanium is insignificant. 
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The relations of the Mineville ore bodies have always proved 
confusing, but it is hoped that the accompanying sections may help 
to throw some light on them. Referring to the plan of the work- 
ings as shown on the map, it will be seen that the axial direction of 
all the ore bodies is southwest and that they lie in two or three 
parallel ranges. There are irregularities entering in that upset the 
uniformity of this somewhat, but in general it holds. There are five 
distinct mines. One is based on the bed, tapped by the Brinsmade 
and Welch shafts, and is generally called the Welch shaft bed. This 
dips westward at a varying angle that is nearly vertical at the north 
end and about 45° at the Welch shaft. In its southern part it runs 
in under the Old Bed (called in earlier days the Sanford) but a drift 
has been run through the intervening rock. The widest breast is 
about 50’ from wall to wall but at the northern end it pinches to an 
unworkable thinness. This bed appears in Section DD. 

Lying over the last but also extending further south is the Old 
Bed. Old Bed has an axis that runs about 8. 30 W. The pitch is 
quite flat being but 20°. The dip in the eastern workings is much 
more southerly than the Welch Shaft bed and on the western side 
it becomes more westerly. The Old Bed is quite complex in form 
and structure. It starts from the surface with a low dip, as already 
mentioned, but soon rolls over more and more steeply until it con- 
nects with a lower lying ore-body, which sets back under its upper 
portion, and is called the Potts Shaft bed, because opened by a shaft 
of that name. This same shaft tapped a still lower lying and par- 
allel bed with which Old Bed also connects down the pitch. They 
are shown in Sections AA, BB, and CC. The structure can be best 
summed up, perhaps, as a triple forking of an original bed. The 
Old Bed, as do also the Miller and “21,” thickens very much from a 
comparatively thin outcrop to a much greater section lower down. 
The mining has shown breasts varying from 20 to 125 feet. Mr 
Putnam of the Tenth Census referred this to the buckling of a sig- 
moid fold. He makes however no mention of the lower Potts shaft 
Bed and when this is included, the forking original seems more 
probable. The ore next the footwall in both Old Bed and 21 is 
_ specially charged with apatite. Indeed the workings in 1852 on the 
former were begun in order to procure phosphates for fertilizers. (W. 
P. Blake, Trans. Amer. Inst. Min. Eng. Balto. Meeting 1892.) Con- 
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siderable quantities have 10% or more of this mineral. This variety — 
is called “red ore” and is of course avoided. This especial richness 
in apatite is interesting when compared with the investigations of 
D. H. Browne, on the distribution of phosphorus in the Ludington 
mine, Menominee District, Mich. (Trans. Amer. Inst. Min. Eng. 
XVII 616). Between the Old Bed and the Miller, there is a long 
pod of this red ore, which is separated from the Miller by a trap dike 
for its greatest part, but which runs into the Miller at its north- 
ern end. 

The Miller bed has an axis that runs about & 30 W, but it pitches 
at a higher angle than the Old Bed and in the northerly portion — 
has a quite steep westerly dip, corresponding closely with the 
Welch Shaft bed. The inclination of the skipway is about 40°. To 
the southwest along the line of the axis it lies quite flat from east 
to west, but it has one notably steep drop on the pitch. This is 
indicated by the different altitudes of the several sections of this 
bed. Thus from DD to EE, it has pitched 200 feet, and a large 
part of this is in the one roll just mentioned. The breasts varied 
from 10 to 100 feet. | 

Mine 21 is the largest of all and has a magnificent ore body, 200-— 
300 feet perpendicularfy between walls. It has the general north- 
west course for its axis, while the pitch is not to be easily, if at all, 
determined. The dip varies from being nearly south and very flat 
in the Tefft shaft extension to an increasing steepness around to the 
eastward and to an increasingly eastward dip. The skipways, which 
are nearly parallel to the footwall, ran down at about 60°. The ore 
body seems to lie on the southeast side of a doming anticline. 

The fifth bed or mine is the Bonanza-Joker, lying south of the 
others, and not outcropping. It is an extension of “21,” for the 
workings are now approaching each other and a hole has been 
bored through. (Section AA.) The axis of the Bonanza runs south- 
west as do the others. The bed is a double one, as it splits between 
the Bonanza and Joker shafts into two, over and under. A great 
horse of rock comes in, but each portion forms a noble ore body, 
the upper being 100’ thick and the lower 65’ as mined. 

Still another thin ore body has been lately shown by the diamond 
drill south of the Joker, and a hole in the footwall of the Joker has 
revealed a vast additional thickness lying lower. The map with 
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the outlines of the workings which are reduced from the surveys 
of Mr McKee, the engineer of the two companies, gives a 
clearer idea of the relations in plan than any description could 
and also of the surface topography. The sections will further 
afford a picture of the relation in elevation. They have been 
compiled from the most recent mine surveys (1893), but aid has 
been obtained from the drawings of Mr. Putnam (10th ‘Census, 
y. 10, plate 27, p. 108) and from personal notes on the surface and 
underground. The important structural features are these: The 
westerly dip of the north ends of Welch shaft and Miller beds; the 
flat and more southerly dip of the Old Bed, of its several divisions 
and of the Miller; the southerly and easterly dip of “21.” These 
facts indicate an anticline with a doming development in the east- 
erly extension of “21.” The forking of the bed makes it possible to 
have several of them one over the other. The Bonanza-Joker bed 
lies not far from the axis of this anticline on its southerly pitching 
crest, as does also Old Bed. The general southwest and somewhat 
parallel arrangement of all the beds or lenses is strongly shown in the 
map. Before the folding took place they doubtless all formed hori- 
zontal and parallel-tending, pod-shaped masses, and were afterwards 
heaved into their present position with some attendant faulting. The 
wall rock of “21,” and some distance from the pit, is a light colored 
gneiss, consisting of microperthitic orthoclase, green augite, a little 
quartz and magnetite. The same rock also forms the summit of Bar- 
ton Hill. It may be mentioned that the usual gneiss of the oldest 
formation contains biotite and some quartz but near the ores it 
becomes augitic. Microperthite is present in both. The strike of 
the gneiss is very irregular. Between the Miller Pit and Barton 
Hill readings were obtained varying from N. 10 E. to N. 85 E. with 
in one case N 60 W. The general average is about northeast. 
Section CC is drawn nearly across this strike. As indicated in the 
section the dip toward the Miller Pit is westerly but it changes to 
easterly and again toward the Barton Hill to the normal westerly. * 
In variety of minerals the mines are not prolific. Many years 
ago James Hall obtained from the Old Bed (called also the Sanford 
Bed) an unusually fine crystal of allanite which has been figured 
and described by E. S. Dana, (Amer. Jour. Sci. June 1884. 479). 
In the office of Witherbee, Sherman & Co., at Mineville, there 
44 
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are slabs with calcite, and one superb octahedron of magnetite, that is 
nearly symmetrical and perfect. A few quartz crystals also occur. 
The Barton Hill mines as later noted yield a greater variety. | 

The Barton Hill Group. The highest outcrop of ore at Barton 
Hill is as much as 400’ above the highest of the Mineville Group. 
Measured across the strike (Section CC) it is about 300’ between 
corresponding points, and there is at least 500’ of rock section in 
the interval. The dips show a fold to intervene, and allowing for 
this the distance 500’ is given. It is also possible that there is 
faulting and this is suggested by the steep slope of Barton Hill, 
resembling as it does a fault-scarp. The outcrop of the beds at Barton 
Hill is long, being over # of a mile. It is shaded in on the 
map. The general southeasterly pitch for the axes of the lenses is 
also well shown by the map and is notably parallel to those of the 
Mineville group. 

This belt has been exploited over nearly the whole of the ont- 
crop but all the output is not equally good. The deepest workings — 
are at the New Bed where the slope has followed the chute down 
over 2000 ft. The beds are not as thick as in the Mineville Group. 
They range about 8’, with 20’ as a maximum, and are quite irregu- 
lar. In places three beds have been met, as at the New Bed. The 
Lovers Hole exposed but two but one was very thin, (See Figure in 
paper by Mr John Birkinbine, Crystalline Magnetite in Port Henry 
Mines, Trans. Amer. Inst. Min. Eng. Feb. 190. Vol. XVIID), and 
the other thickened to a large body of extraordinarily pure and rich ~ 
ore. 40,000 tons of the run of the mine gave 68.6 Fe. As the 
map shows, the workings are quite irregular all along the belt and 
much exploration is necessary to keep them wellin hand. The con- 
tinuation to the north appears to be broken beyond the Little © 
Orchard Slope, and a barren piece comes in. The ore, doubtless 
from the same belt, reappears in the Fisher Hill Mines and their 
northerly extension, the Burt Lot. In the last named there are two 
beds separated by about 50 ft. vertical thickness of rock, although 
much more across the surface from slope to slope, as the dips are 
flat. The dip at Fisher Hill is about 25° southwest as measured on 
the skipway. This flattens out in the northerly openings to 22°. 

In the Burt Lot Mines the dip is about 25°. These latter are in 
Elizabethtown. The break between Barton Hill and Fisher Hill © 
may be due to a fault or eroded fold, but the lack of outcrops pre- 
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vents observation. The belt continues beyond the New Bed to the 
south, as recent drilling has tapped it. 

In this section, the wall rock near the ore at the Lovers Hole, is 
seen to contain plagioclase and orthoclase, brown biotite, green horn- 
blende, titanite, zircon and magnetite and is an ordinary quartzless 
gneiss. A specimen from the top of Barton Hill was shown by the 
same form of examination to contain quartz, microperthitic orthoclase 
in great amount, diallage and hornblende, being very like the rock 
mentioned above as occurring near “21.” These rocks are all gneisses 
that often but not always become more basic toward the ore body. 
Sections from the wall rock at Fisher Hill and the Burt Lot mines 
are practically the same. 

Along with the ore or near it in the wall rock, are at times masses 
of very hornblendic rock. When cracked open these occasionally 
show small zircons, apatites and very fair titanite crystals. 

At the South Pit some excellent red garnets up to 1” in diameter 
have been brought to light, in talcose or chloritic material. They 
were very brittle and crumbled with slight rubbing. 

The Lovers Hole pit has also yielded considerable fluorite, which, 
of white, red and green colors, gave rather fine specimens. It had 
more or less magnetite disseminated through it. It was probably 
from a small vein-filling or in part a replacement of the gneiss. 

Fine cleavage pieces of plagioclase are also to be had on the dumps. 
The beautifully striated surfaces contain at times several square inches, 

The Pilfershire and Pease Pits. These are now abandoned. 

They lie along the westerly foot of the range of gneissic hills that 
separate Mineville and Moriah Center from the lake. Both mines 
are now full of water. They strike a little west of north and 
dip 50° to 60° west. The gneiss just to the south of them contains 
“quartz, microcline, orthoclase, very little plagioclase, emerald green 
‘pyroxene, and a little magnetite. The lean ore in thin section 
exhibits magnetite, light green pyroxene and apatite. As elsewhere 
the gneiss is more basic near the ore. ° 

The Lee Mine. This is just back of Port Henry and in gneiss 
immediately west of the ophicalcite exposures. The outcrop of ore 
is in a small steep hill on the west side of the fault figured on the 
map. The strike at the main opening is west of north and the dip 
at the skipway is 19° W. Mr Putnam (10th Census Vol. X. p. 115) 
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states that the ore is cut off on the north by a trap dike. The ore is 
pyritous and is no longer mined. The breast was 8-10 ft. The ; 
hanging wall is gneiss and contains microperthitic orthoclase, quartz, — 
green biotite, magnetite and pyrite. 

The Cheever Mine. A general section of the Cheever ore body 
is here given. The mine is situated about two miles north of Port — 
Henry, but the ore belt is prolonged about a mile further in a north- 
erly direction, the Goff mine being in this portion. The Cheever is 
one of the most interesting of all in its geology, and for this reason the 
geological section has been prepared based on the outline of the ore 
body given by Mr Putnam (10th Census Vol. X. p. 113). The upper 
topography is reproduced from the 20 ft. contour map of the U. S. 
Geol. Survey and from sketches made on the ground. The section 
shows that the ore has over it gray feldspathic gneiss 25’ containing 
green pyroxene, plagioclase, quartz and orthoclase. The lean ore 
consists of magnetite with some green pyroxene and some plagicclase. 

The next 15’ is hornblendic gneiss, containing quartz, microper- — 
thite, plagioclase, orthoclase, brown hornblende, green pyroxene, \ 
garnet and apatite. Fifty yards from the ore is gray gneiss again, 
with quartz, microperthitic orthoclase, brown biotite, very little ~ 
plagioclase, and magnetite. Over this lies black hornblendic schist — 
and white crystalline limestone. Under the ore is gneiss again but ~ 
50 feet east of the ore body, foliated gabbro appears consisting of — 
bastite, brown hornblende, and plagioclase represented by a saus- — 
suritic alteration product. The bastite is a light yellow, feebly 
pleochroic, brightly polarizing mineral, very fibrous and with extine- 
tions parallel to the fibres. In the longitudinal sections it shows the 
trace of a biaxial figure, but in one transverse section a rectangular 
cleavage still remained with diagonal extinctions. This would sug- 
gest diallage as the original of it. A few garnets are also present. 
A little further the gabbro becomes massive, and contains hyper- — 
sthene, brown hornblende, magnetite, much garnet and shattered and — 
saussuritic plagioclase. The gabbro extends to the lake. To the 
west the ore is cut off by a fault, the underlying gabbro being 
heaved up along the west side. The ore is also cut by several trap 
dikes all of the diabase type, which upset it short distances. The 
ore body is not one single continuous bed, but splits at times into 
two from incoming horses. 
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It is much narrower than long, and has the usual lenticular cross- 
section forming a great pod or elongated lense, with its axis running 
about 8. 60 W, thus showing the invariable southwest pitch with a 
westerly dip. Two cross sections are given by Putnam, who made 
them underground. At my visit the mine was full of water. Bor- 
ings across the gulch to the south have shown a thin bed at 300’ 
depth. The geology of this ore body presents points of interest nof 
shown by others. At first sight it might appear like a great contact 
deposit near the junction of gabbro and limestone, but so much 
gneiss intervenes that difficulties are in the way of this view, and 
the shape, structure, associates and character of the ore all connect 

it with the usual lenses in the gneiss. It lies however in the gneiss 
near the overlying limestone, and also near the intruded gabbro. It 
differs from the ores in the gabbro by having but slight traces of 
titanic oxide. The general composition is very much like that of 
the Mineville ores. 
| Other Mines in Moriah 


The county atlas mentions an opening near the house of James 
Lewis, and inquiry of Mr Lewis elicited the fact that he believes 
that he has opened a large ore body. I did not visit the openings, 

but specimens gathered from the hill in the rear of his house are 
gneissoid gabbro, and if in these rocks the ore would prove titanifer- 
ous. There is also an old series of prospect holes two miles or so 
south of Lewis’s. These show traces of ore but nothing serious. 
The wall is gneiss and consists of orthoclase, green pyroxene, much 
titanite and a little hornblende. A small prospect has been ill- 
advisedly run in on a fine diabase dike, on the east side of a hill a 
nile west of Moriah Center. A considerable plant has been set up 
at the Coat Hill Mines, on Bullwagga Mtn. Both walls and ore 
consist of crushed quartzes, chloritic matter, rotten feldspar and 
_seattered magnetite grains. There are no surface indications of any 
ore body of serious moment. 
_ General Remarks. The present state of the iron business and 
the small prices at which Lake Superior ores are now sold in the 
_ east. offer slight encouragement to new ventures. The productive 
ones do however occur along common lines of strike, and any pros- 
pecting would best be done with these as ranges. Disturbances of 


strike and dip should however be looked for with care, as in such a 
it 
We “J 
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broken region, they are common and might throw one off the track. — 
As already mentioned cross gulches are often caused by faults. 

Iron Mines of Westport. There are at present no producing 
mines in Westport, and such as have been opened have been idle for 
many years. Except perhaps the second bed at Nichols Pond all 
that we visited were clearly in the gabbro series and gave thus every ‘ 
reason to infer that they are titaniferous and such analyses as have { 
been available, have carried out this impression. 4 

The Nichols Pond Mines. These are situated high up ona — 
mountainous ridge, above Lake Champlain, and just north of Nichols — 
Pond. There are two beds; the southerly one is in gneissic gabbro, 
and is about 9’ thick. It strikes nearly East and West, and dips — 
south about 80°. The ore is magnetite mixed with hornblende and 
islean. The second bed lies more to the north, and shows the follow- _ 
ing section, with a strike and dip like the last. 1, Hanging wall 
gneiss. 2, Ore 12'-15’, shot ore consisting of magnetite and quartz. 
3, Lean Ore not worth separating 20’, but of same general character 
as 2. 4, Compact feldspathic rock, 15’. 5, Leanshot ore and quartz 
same character as 2, not worked. 6 Foot wall coarse gneiss. There 
was a large separator in operation some 25 years ago at Nichols 
Pond, and a tramway ballasted with tailings runs down to the high- 
way to the eastward. As stated by Professor Smock, (Bull. N. Y.— 
State Mus. No. 7. p. 36) these mines are in lots 166 and 168 of the 
Iron Ore Tract and on Campbell Hill. 

The Ledge Hill Mines. This name may not be the most com- 
mon or correct one, but it is the one given us in Westport. The 
mines are near the summit of a hill, two miles west of Westport 
and are several hundred feet above Lake Champlain. They are in 
gabbro of a gneissic habit, but at times quite massive at points not 
far from the ore. There are two ore bodies. The ore is richest in” 
the middle and becomes lean towards the walls, with abundant horn- 
blende and garnets. In the lowest opening there are 4'-6' of rich- 
estore. Fifty feet higher up there is another opening on the same 
ore. The strike is east of north and the dip is high to the west. A 
little to the east is a second ore body, opened by a cut about 6’ feet 
wide at the bottom. The walls are gabbro. The mines are in lot 
163 of the Iron Ore Tract. 

The Split Rock Mines. These are opened in Split Rock 
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‘Min., about 100 feet above Lake Champlain, and show very 
-eonsiderable excavations, which are practically dry, as the situation 
for mining is very convenient. The ore is 10’ thick, strikes 
N. 70-80° E. and dips 50° south. Gabbro forms the walls right 
‘up to the ore on both sides. It is the metamorphosed variety 
‘with the copious reaction runs of garnets. The writer was told 
that there is another opening to the south. There is a separator 
on a level with the lake, and above the mines, in a terrace in a 
break in the hills, are the old boarding houses. From this terrace 
there is a most superb view of the lake and the Green Mountains. 
The mine is just across from Fort Cassin. The analysis of the ores 
given in the opening table shows that they contain from 13-16 TiO, 
with 32.5 to 44.7 Fe. 
GENERAL REMARKS 

There seems little if any prospect of profitable mines in West- 
port in the future. Those ores that are reasonably near the lake 
are certainly titaniferous and cannot be used under the present cal- 
eulation of blast furnace slags and mixtures. The non-titaniferous 
ores which may be in the western limits of the town, are extremely 
‘inaccessible if indeed in any quantity. 
In their scientific relations the titaniferous ores are of great inter- 
‘est. They invariably occur in dark, basic gabbros and in such rela- 
tions as to make the inference unavoidable, that they are excessively 
ferruginous or basic, portions of the original igneous magma. There 
is no sharp line of demarcation between ore and wall but a gradual 
passage of one into the other, although in a short space. We are 
coming to recognize titaniferous magnetites in these relations in 
many parts of the world, and Wadsworth* in this country, 
Derbyt in Brazil, and Vogt{ in Sweden have already called atten- 
tion to such. 


_ *M. E. Wadsworth. The Iron Ore or Peridotite of Mine Hill, Cumberland, R. 
‘I. Bull. Min. Comp. Zool. 1880. VII. 

+O. A. Derby. Magnetite Ore Districts of Jacupiranga and Ipanema. Sao 
Paulo, Brazil. Amer. Jour, Sci., April, 1891. 311. 

tJ. H.L.Vogt. Bildung von Erzlagerstatten durch Differentiations-processe in 
basischen Eruptivmagmata; Zeitschrift fiir praktische Geologie, I. pp 4, 125, 257. 
This paper appears in its completest and latest form in the reference given, 
although the conclusions had been previously published elsewhere. 
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_ Anorthosites, term, 3278; dome-shaped 
peaks, 327’; distribution, 327°; pe- 
__ trography of, 336°-38', 
_ Apatite, mining of, 342°. 
_ Avalanche lake, shear-zone at, 328%, 
_ Avalanche pass, cliffs, 328%. 


‘Bald peak, gabbros, 331°. 
_ Barton hill, altitude, 3418, 345°; fault- 
scarp, 345%; gneiss, 344°; 

mines; 340°, 341°, 345°-467; bes- 
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Bibliography of Adirondack geology, 
«8258-278, 
_ Birkinbine, John, paper on crystalline 
magnetite in Port Henry mines, 
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_ Bonanza-Joker bed, 343", 3444, 
_ Brinsmade shaft, 342°. 
_ Bullwagga mountain, mines on, 348", 
Burt lot mines, 340°, 345°, 346°. 

- Business prospects, 348°-49!, 350°. 


Calciferous limestone, 330°, 3317, 332%, 
3385, 

Cambro-Silurian sediments, 3394; gen- 
eral character, 330". 

Campbell hill mines, 349°. 

Shamplain lake, geology of west 
shore, 3274; Potsdam sandstone, 
3317, 
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Chazy limestone, 330°, 332°, 

Cheever dock, brecciated gneiss at, 
3329-334, 

Cheever mine, 347°-48°; gabbros under- 
lying, 331°; limestone, 334?; faults, 
3407. 

Contours, origin, 328°. 

Coot hill mines, 339°, 3487, 

Crowfoot pond, 339°. 

Crystalline limestone, distribution, 
328'; general character, 329°-308, 

Crystalline limestones of eastern Adi- 
rondacks, J. F. Kemp’s paper on, 
3265. 

Crystalline magnetite in Port Henry 
mines, paper on, referred to, 346°. 
Crystalline rocks, stratigraphy, 325°, 

3288-294. 


Derby, O. A., paper on magnetite ore 
districts of Jacupiranga and Ipane- 
ma, 350°. 

Dikes, 332!, 338°, 3407; remains in 
limestone, 330°, 3359-364; near West 
Point, 335°. 

Dip, distinguished from pitch, 3417. 

Dome-shaped peaks, composition, 3277; 
origin, 328%, 

Drift, distribution, 328°. 

Dynamic disturbances, evidence of, 
3328-33", 3351, 3367. 


Edwards, A. M., on Warren county 
marbles, 3345. 

Elizabethtown, mines, 345°-46', 

Emmons and Hall, survey, 3254. 

Ensign pond, 331', 334°; anorthosites, 
326°. 
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Eozoon formations, 334°, 
Erosion, evidence of, 3287, 3394, 


Faults, in iron mines, 328°, 3408; at 
Barton hill, 3453, 
Fisher hill mines, 3402, 3458, 3463. 


Gabbros, term, 327°; general character, 
3304; origin, 3304; petrography of, 
336°-88!, 347°, 

Gabbros on western shore of Lake 
Champlain, J. F. Kemp’s paper on, 
326°. 

Garnets, characteristics. 332°, 3372, 346°. 

Geologic history, probabilities, 3388- 
394, 

Gneisses, age, 330; altitudes, 3278; dip, 
3447; distribution, 328'; general char- 
acter, 3294; petrography of, 332°-335, 
344°, 346%, 347). 

Goff mine, 3473. 

Gouverneur township, geology, 3267; 
limestones, 336°; origin of gneisses, 
329°. 


Hall, C. E., Laurentian magnetite iron 
ore deposits in northern N. Y , 3257, 

Hall, James, on stratigraphy of crystal- 
line rocks, 3258. 

Harris hill, 3318. 

Hunt, T.S., on geology of Port Henry, 
3267, 


Iron mines, faults, 328°, 340°, 
Iron ore tract, 349°. 
Iron ores, 3389-50. 


Joker bed, 3437. 


Kemp, J. F., papers referred to, 326°, 
8289. 


Lake bottoms, evidence of, 3287. 

Laurentian magnetite iron ore deposits, 
paper I:y C. E. Hall. 3258, 

Ledge hill mines, 3497 

Lee mine, 3468-477; limestone, 334; 
ore, 3397, 

Leeds, A. R., notes on lithology of 
Adirondacks, 325°. 

Lewis, James, mine, 348°, 
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Limestone, age, 330*; petrography of, 
333°-36°. See also Calciferous lime- 
stone; Crystalline limestone. 

Lithology of Adirondacks, paper by 
Dr A. R. Leeds, 325°, 

Little Orchard slope, 3457. 

Lovers hole mine, 340°, 845°, 3462. 


McKee, —, surveys, 344!, 

Map, description, 331}. 

Map of eastern Adirondacks, accom- 
panying C. E. Hall’s report, 3258. 
Matthew, W. D., acknowledgments 

to, 3273, 

Merrill, G. P., quoted, 330°, 334°, 

Millbrook, dikes, 338°. 

Miller bed, 3483, 344°, 

Mine 21, 343°, 3444, 

Mines, titaniferous and non-titanifer- 
ous, 339°; bessemer and non- 
bessemer, 3398, 3402. 

Mineville group, 341°-45°; altitude, 
341°; dikes, 3387; gabbros, 331°; 
gneiss, 333° ; silicates, 335°. 

Mining prospects, 3488-491, 3505. 

Moriah, outline of geology, 331°-32! ; 
anorthosites, 3365; mines in, 339°, 
3485. 

Moriah Center, limestone, 334? ; min- 
ing venture, 3487. 

Moriah Corners, dikes, 3387. 

Moriah marble, 330!. 

Mount Adam and Eve, silicates, 335°. 

Mount.Bob, gabbros near, 331%; gneiss, 
3335, 

Mount Harris, anorthosites, 336°. 


New bed, 345°. 

Nichols pond mines, 349?, 
Non-titaniferous ores, general feat- 
ures, 3412; mines producing, 339°, 

North Hudson, limestone, 334°, 


Old bed, 3425-433, 3444, 

Orange county silicates, 335°. 

Ores, bessemer and non-bessemer, 
3398, 340°; detailed geology, 3418-504; 
granular, 3408 ; 

non-titaniferous, general features, 
341°; mines bearing, 339°; 

titaniferous, 310+, 350°; general 
features J4,9°-41°; mines bearing, 3397, 


aikcozoic sediments, petrography 
of, 338'; erosion of, 3394, 
Pease pits, 339°, 346’. 
Pease quarry, gneiss, 335°. 
*Petrography, of anorthosites, 336°-38%; 
of black schists, 333*-36°; of gab- 
bros, 3365-38', 347°; of gneisses, 
832°-338, 344°, 846°, 3471; of lime- 
stones, 333°-36° ; of palaeozoic sedi- 
ments, 338%. 
Philadelphia, kindred formations near, 
3354. 
Phosphates, production, 342°. 
Pilfershire mine, limestones 
338°; dike, 336!. 
Pilfershire pits, 339°, 346’, 
Pitch, relation to dip, 341’. 
Port Henry, black schist, 3317; gneiss, 
835°; Lee mine, 3468; limestone, 
330°, 3317, 333°; olivine in gabbros, 
338* ; quarry, 329°; silicates, 334°- 
_ 355; T. S. Hunt's paper on geology 
of, 3267. 
Potsdam sandstone, 330’, 8317, 3323, 
338°, 339°, 
Potts shaft bed, 342°-433, 
Pumpelly, R., report on geology about 
Westport, 326°. 
Putnam, ——, quoted, 342°, 346°, 347°, 
348?; acknowledgments to, 344°. 
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Ries, H. P., Pleistocene lake-bed at 
Elizabethtown, 328°. 


Sanford bed, 342°. 

Schists, petrography of, 333*-36°. 

Sedimentary rocks, 339‘; bordering 
Lake Champlain, 327°; general char- 
acter, 330’; petrography, 3384. 

Serpentinous marbles, 334’. 
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Shear-zone at Avalanche lake, 3284, 

Silicates accompanying limestone, 
3348-35", 

Silurian shales, 339°. 

Smock, J: C., quoted, 349°, 

Smyth, C. H. jr, paper on geology of 
Gouverneur township, 326’; quoted, 
3368, 

South pit, 346°, 

Split Rock mountain, anorthosites, 
832°; olivine in gabbros, 338°; mines, 
3499-504. 

Stratigraphy, general, 3288-294; of 
crystalline rocks, question of, 3255. 


Table, of analyses, 3403, 

Tefft shaft, 343°, 

Titaniferous ores, 340+, 350°; general 
features, 340°-41?; mines bearing, 
3397. 

Topography, general, 3274-287. 

Trenton limestone, 330°, 3323, 


Van Hise, C. R., report on geology 
about Westport, 326%, 
Vogt, J. H. L., paper, 350°. 


Wadsworth, M. E., paper, 3508. 

Walcott, C. D., report on geology 
about Westport, 326°. 

Warren county, serpentinous marbles, 
3345, 

Welch shaft bed, 342°, 344°, 

West Point dikes, 335°. 

Westport, anorthosites, 336°; geology 
of, 326%, 332°; iron mines, 3492-504; 
limestones near, 330°; mines, 339’; 
mining prospects, 3505. 

Witherbee, Sherman & co., specimens 
in office, 344°-45!, 
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This bulletin is in part the outgrowth of the work done in 
_ preparation for the Scientific Exhibit of New York at the World’s 
Columbian Exposition. In collecting a representative series of 
specimens of the economic products of the State much informa- 
tion was obtained concerning the various mineral deposits. As 
sufficient space was not available in the text of the report of the 
Superintendent of the Scientific Exhibit to discuss fully the data 
at hand, and as it was necessary that the economic and geologic 
_map should be accompanied by a description of the various eco- 
“nomic minerals and their relations, it seemed advisable to prepare 
-abulletin containing a synopsis of the facts. This bulletin is 
designed to answer many questions concerning the mineral 


which has long been manifest and that in a future revised edition 
it may be made more perfect. In the brief time available for 


original articles on all the economic minerals of the State. 
Extracts have, therefore, been made from various reliable articles 
already in print wherever it seemed advisable to use them, and 
references are given to other literature. 

FREDERICK J. H. MERRILL. 
Axpany, March, 1895. 
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| The grology of this map i® based on the Agricultural and Geo: —- 
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Economic and Geologic Map. 


The map which accompanies this bulletin was prepared to 
Ulustrate the report of the Superintendent of the Scientific 
Exhibit of the State of New York at the World’s Columbian 
Exposition and is intended to show the distribution of the prin- 
cipal mineral deposits which are of economic value. 

As a geologic base was necessary to the proper differentiation 
f the formations which are of economic importance, and as no 
eologic map of New York had been published since 1844, the 
ant could only be supplied by the compilation of a new one. 
Since but little time was available for this purpose, in conse- 
quence of the fact that the report on the Exhibits of New York 
t the World’s Fair was already in press when the Superintendent 
as asked to contribute the map, it is not to be expected that 
rrors have been entirely avoided, and the incomplete state of 
eologic knowledge has left many gaps which in the present 
ap have been filled by inference, but the belief that this map 
ill be of practical use to teachers, students and business men 
throughout the State leads the author to publish it without pro- 
longed apology for unavoidable inaccuracies. Those who wish 
for more minute information concerning the distribution of the 
eologic formations of New York are referred to the new geo- 
logic map of the State now in preparation by the State Geologist 
Prof. James Hall. This will be on a very much larger scale and 
will show more clearly and accurately the geologic detail. 

The work of preparing the geologic base for the economic map 
as brought to light serious deficiencies in our knowledge of the 
geologic formations of New York State. 

Although New York is the mother state in geologic nomen- 
clature and contains a more complete and extensive series of the 
formations below the carboniferous than any other state, and 
although the rocks have been studied for more than sixty years 
y professional geologists and students, our recorded knowledge 
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of geologic detail is far from complete. This is especially true 
of the Pre-cambrian formations which consist of metamorphic 
and igneous rocks. This is not, however, very remarkable when 
we consider that accurate methods of rock study and classifica- 
tion have had their greatest development since 1873, when 
through the labors of Zirkel and Rosenbusch the microscope was 
successfully applied to the study of rocks. In mapping the Pre- 
cambrian formations of New York the author is, therefore, un- 
able to give any great amount of detail. In Westchester, 
Putnam and southern Dutchess counties his personal studies dur- 
ing a number of years, with the assistance of Messrs. E. M. Blake 
and H. Ries, have enabled him to differentiate the areas of meta- 
morphosed palzozoic limestones and schists from the subjacent 
gneisses which can be traced northward through Westchester 
county and are apparently continuous with the banded gneisses 
which rest upon the granite of Putnam county. The 
small scale of the map makes it impossible to show the full © 
detail of these narrow belts of rock which owe their existence - 
to the folding and erosion which has taken place within 
that region. Within the Pre-cambrian area of Putnam county, 
which is generally known as the “ Highlands,” in addition to the 
banded gneisses which contain the beds of magnetite, there are 
large masses of granite which appear along the axes of the moun- 
tain folds, being flanked by the gneisses. The author 
regards these as igneous granites made plastic in the process 
of mountain making which created the folds in which they occur. 
No attempt has been made to differentiate these granites in the 
mapping, nor has any field work been undertaken with this end 
in view. The southwestern extension of this Precambrian area 
through Rockland and Orange counties into New Jersey has pre- 
cisely the same component rocks and structure. Besides the 
“Highlands ” Pre-cambrian area just mentioned, there is the 
greater area of the Adirondack wilderness. This is known to 
include two principal formations of Pre-cambrian age. First, an 
area of metamorphic rocks, extending from Lake Champlain 
to the Black river and from southern Fulton county nearly 
to the Canadian boundary. Secondly, in the eastern part of the — 
wilderness and touching at two points the shore of Lake Cham- 
plain is a mass of basic plutonic rock chiefly composed of hyper- 
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sthene and labradorite which may be called norite. In the work 
| of the original Natural History Survey of New York, which cul- 
-minated in the publication of the reports on the four geological 
districts of the State in 1842 and 1843, this region was investi- 
gated by Prof. Ebenezer Emmons. This geologist recognized 
clearly the striking lithological difference between the 
“Massive norite and the stratified gneisses which envi- 
-roned it, but gave no accurate description of their boundaries, 
doubtless for want of an accurate map of the wilderness. In 
1883 a map of Essex county by C. E. Hall was published in the 
annual report of the State Geologist, which gives approximately, 
the boundaries between the norite and the gneisses. In 1892 . 
Prof. J. F. Kemp, of Columbia College, undertook the study of 
Essex county under the auspices of the State Museum, and the 
results of his work are embodied in the economic map.* While 
Prof. Kemp’s observations have not been carried around the 
whole periphery of the plutonic mass, they go sufficiently far to 
show that it occupies but a small part of the Adirondack wilder- 
ness and can be included in a circle of about fifty miles diameter, 
with its center in the vicinity of Keene Valley. Within this 
plutonic area are the principal peaks of the Adirondack mountain 
group. The extension of this areainto Franklin county as shown 
on the map is based on the observations of Ebenezer Emmons. 
The northwestern part of the metamorphic area is believed by 
Prof. James Hall to contain rocks of Huronian age. The study of 
this region is now in the hands of Prof. C. H. Smyth, Jr., of 
Hamilton College, and to him we look for the elucidation of this 
question. He classifies under the name of Oswegatchie series a 
group of crystalline limestones and gneisses. The geology of 
the Adirondack region as given in the map is based upon the 
original work of Ebenezer Emmons and Lardner Vanuxem with 
additions by C. E Hall, J. F.Kempand T.G. White in Essex county, 
and by F. J. H. Merrill in Warren and Hamilton counties. InSt. 
Lawrence, Jefferson and Lewis counties Prof. Smyth has given in- 
formation cencerning the distribution of the gneisses and other Pre- 
-cambrian rocks. On the north side of the wilderness Prof. H. 
_P. Cushing, of Adelbert College, Cleveland, Ohio, has been con- 
ducting some field work and has revised the lower boundary of 


*See also Bull. No. 13. N. Y. State Museum. 
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the Potsdam in Clinton county. An examination of the shores of | 
Lake George was made for the Museum in 1591 by Mr. E. M. 
Blake. 

From the base of the palzozoic upward the geologic forma- 
tions of New York were quite accurately studied in the original 
survey, but the work of mapping the boundaries was not very 
carefully done, and though at the present time there is much new 
information in the possession of those who have made special 
studies of these formations, but little new material has been pub- 
lished, and it has not been possib!e within the time at the author’s 
disposal to consult those in possession of unpublished material. 

‘The author’s personal observations on the paleozoic groups 
have been chiefly confined to the upper and lower Helderberg 
imestones and the strata immediately adjacent to them, in Greene, 
Albany and Schoharie counties and at various points to the west- 
ward along the principal lines of railway. The principal guide 
used in the preparation of the geologic base was the Agricultural 
and Geological map of New York, published by authority of 
the Legislature in 1844. In revising the boundaries given on this 
map the four geologis district reports of New York have been” 
carefully studied, and from them many corrections have been 
introduced, although the old map was based on the material con- 
tained in those reports. This was particularly noticeable in map- 
ping the outcrop of the upper Helderberg limestones, which on the 
old mapis shown far tothe northward of Otsegoand Schuyler lakes, 
although Vanuxem reported the occurrence of the corniferouslime- 
stone at Richfield Springs, in the town of Springfield at the head 
of Otsego lake and at Cherry Valley; a similar error occurs in the 
mapping of these limestones in Seneca county, where they are 
shown in a straight belt between Seneca and Cayuga lakes, far 
to the south of Seneca outlet, although Prof. James Hall reported 
the occurrence of the upper Helderberg limestone on Seneca 
outlet west of Waterloo. In the new map the two Helderberg 
limestones have not been differentiated for three reasons: First, 
because the scale of the map was too small to permit it; second, ~ 
because the author had not sufficiently accurate information to 
enable him to separate them, and, third, because the map, being 
chiefly economic, it seemed best to represent the two limestones 
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in one belt. The boundary between the Hamilton and Portage 
group accords very nearly with the views of Prof. C. S. Prosser. 
In addition to the text of the reports, the following published 
naps have been consulted : 

Geologic maps of Jefferson and Clinton counties, by E. Em- 
mons, Natural History of New York, Report on the Geology of 
the Third District, 1842; a geologic map of Ontario county, by 
J. M. Olarke, Report of the State Geologist for 1885; a geologic 
map of Yates county, by b. H. Wright, Thirty-fifth Annual 
Report of the New York State Museum, 1881; a geologic map 
of Osondaga county, by Geo. Geddes, Report of the New York 
State Agricultural Society, 1559; a sketch map of the Mohawk 
Valley, by James Hall, Report of the State Geologist for 1885 ; 
a geologic map of Washington, Rensselaer and Columbia coun- 
ties, by C. D. Walcott, American Journal of Science, vol. 35, p. 
399; geological maps of parts of Dutchess and Columbia coun- 
ties, by J. D. Dana and W. B. Dwight, American Journal of 
Science, a geologic map of parts of Orange and Ulster 
counties, by John ©. Smock, part of geologic map of New 
Jersey, 1868; a map of Richmond county, by N. L. Britton, 
Annals of New York Academy of Sciences, vol. 2, revised by 
C. A. Hollick. The work of T. Nelson Dale, in Rensselaer 
county, Thirteenth Annual Report Director United States Geo- 
logical Survey, has also been used. McFarlane’s Geological 
Railway Guide has been freely consulted. To Prof. James Hall, 
State Geologist, the thanks of the author are due for information 
concerning the geology of many localities. 

To the second edition of the map Prof. Dwight has contrib- 
uted an original map of Dutchess county, and Profs. H. L. 
Fairchild and P. H. Hargitt have respectively contributed to the 
geology of Rochester and Syracuse. 

Mr. N. HW. Darton’s work in Ulster county, published in the 
Report of the State Geologist for 1893 has also been used. 

The localities of iron mines are chiefly taken from the map of 
Prof. J. C. Smock.* The stone quarries are chiefly from Prof. 
Smock’s map,t+ with additions by Wm. G. Eberhard, E. M., and 


* Bulletin of the New York State Museum, No. 7. 


2 + Bulletin of the New York State Museum, No. 10. 
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Wm. C. Clarke, E. M. The clay localities were mapped by M 
Heinrich Ries,* the oil pools by Messrs. C. A. Ashburner and [9 
Van Ingen, the salt wells by R. D. WIRED Jr.) Goole and i 


localities were mapped by the Seige 
In preparing the base, various practical difficulties had to ; 
met. Among these were the lack of accurate information col 
cerning the boundaries of the Chemung and Catskill formatior| 
in New York, the impossibility of undertaking any new fiel| 
work, and the lack of sufficient funds to permit of more than fi 
teen printings in the press work of the map. It has, therefor 
been necessary to emphasize the economic character of the ma 
rather than the geologic character, to associate in color, rocks ¢ 
similar economic or lithologic features, and for lack of informs 
tion and funds for printing, to indicate without differentiatio) 
the great mass of sandstones, shales and conglomerates include 
between the base of the Portage and the top of the Catskill. 
When the large geologic map of New York, now in prepar 
tion by the State Geologist, is published and distributed, ther 
will be a definite expression of opinion on the boundaries ¢ 
these formations, but at present there is no official presentatio| 
of the subject. 
The map will be found in the pocket of the cover of the bull 
tin and the legend will explain the various tints and symbols uset 
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Geologic Map of Westchester and New York Counties. | 

Since the scale of the State economic map is not sufficientl) 
large to give in detail the areas of building stone, in New Yor 
and Westchester counties, a map of that region is publishe) 
on a scale of four miles to one inch. This map is based on th! 
studies of the author and shows the present state of geologi) 
knowledge in that region. 


Economic Minerals of New York. 

Under this head are described the minerals of New Yor 
which are commercially important. So far as possible a director, 
of the producers has been prepared for each mineral product 


* Bulletin of the New York State Museum, No. 12. 7 
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References are given to the literature of the various materials 
which have been fully described in other publications, and in 
some cases abstracts have been made from reliable authorities. 
Wherever new information is at the disposal of the author a 
brief synopsis of it is given. 

It was originally hoped that statistics of the production of the 
yarious minerals could be given, but this project was abandoned 
because it involved more labor and expense than was possible up 
to the time of publication. 


Building Stone 


This important class of material has been discussed at lengtl 
by Prof. John C. Smock in Bulletins Nos. 3 and 10 of the Ney 
York State Museum, and these two publications contain nearly 
all that is known at present. 
Since Bulletin No. 10 is out of print a large portion of it has 
been incorporated in the following pages. 
The directory of producers gives the latest information. 


GEOLOGY AND GEOGRAPHIC DISTRIBUTION OF 
BUILDING STONE IN NEW YORK, - 


By Joun C. Smock. Revisep sy F. J. H. Merrit. 


GRANITIC ROCKS 


Granites, Gneisses, Syenites, Trap-Rock and Norites. 
Granites. Typical granite is a crystalline, granular mix 
ture of feldspar, quartz and hornblende. In addition to these 
_ essential constituents, one or more accessory minerals may 
be present. The more common are the micas, muscovite and 
biotite, garnet, tourmaline, magnetite and pyrite. The character 
of the rock is often determined by the presence of these acces= | 
sory constituents in quantity, as in some cases the hornblende is _ 
entirely replaced by mica. 
The chemical composition also varies from that of the average _ 
or typical kind. The mineralogical differences mark the varieties, — 
thus there are: hornblende granite, biotite granite, tourmaline 
granite, etc. 
The texture of granites is determined by the -neiae d 
minerals entering into their composition. They vary from 
coarse-crystalline, in which the individual crystals may be a: 
inch or more in length, to fine-crystalline and aphanitic, wherei 
the minerals are hardly visible to the eye. In consequence 
the wide variation due to the mode of arrangement of th 
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nineral constituents, there is an equally great variety noticeable 
n the texture. 

The color also is dependent upon the minerals. As feldspar is 
she predominant constituent it gives character to the mass, and 
she red varieties owe their color to the red or pink feldspars in 
shem, as in the case of the granite of Grindstone Island in the 
St. Lawrence. The shades of gray are due to the varying 
ymount of the dark-colored mica mixed with the feldspar and 
yuartz; and the darker-colored varieties owe their color, in most 
sases, to hornblende or tourmaline which may be present. 

The beauty, ease of working, durability and value of the 
granites for use in construction is related closely to their 
ineralogical composition. Their arrangement in the mass 
nd their relative proportion determine the color and give 
eauty. The presence or absence of certain species influence 
he hardness and homogeneous nature and the consequent 
ase with which the stone can be dressed and polished. For 
example the mica, if disposed in parallel surfaces, gives a foliated 
tructure and tends to produce what is known as rift, and the 
granite is more readily split in the planes of the mica than across 
hem. Again the mica flakes may be so large and irregularly 
assed that the surface is not susceptible of a uniform degree of 
polish. Hornblende, on account of its superior toughness, is less 
brittle than pyroxene under the polishing, and the hornblende 
granites are said to be preferred to those rocks which contain 
pyroxene in quantity. 

The more nearly alike in hardness and the more intimately 
interwoven the texture of the minerals, the more capable it is of 
receiving a good polish. Hence it follows that the very coarse 
crystalline granites are not so well suited for ornamental work. 

The enduring properties of granites vary with the nature of 
the minerals in their composition. Although popularly they are 
regarded as our most durable building stone, there are some 
notable exceptions, which are evident in the natural outcrops, 
where this rock is found decayed to the depth of 100 to 200 
feet, and in the active disintegration which is in progress in 
structures of the present century. Foliated varieties placed on 
edge in buildings, tend necessarily to scale under the great 
changes of temperature in our northern cities and towns. 
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The more rapid decomposition of the micas makes those varieties 
in which they occur in large flakes or aggregations more liable 
to decay. The condition of the feldspar also is often such as to 
influence the durability. When kaolinized in part, it is an 
element of weakness rather than of strength. The presence of 
the easily decomposable varieties of pyrite is not only prejudicial 
to strength and durability but also to the beauty of the stone as 
soon as it begins to decay. 

The term “granite” as used among builders and architects 
is not restricted to rock species of this name in geologic 
nomenclature, but includes what are known as gneisses (foli- 
ated and bedded granites), diorites, gabbro and other crystal- 
line rocks whose uses are the same. In fact, the similar adapta- 
bility and use have brought the latter species into the class of 
granites. For example, the Au Sable granite of Essex county is 
anorite. The term is applied in some cases to the diabases or 
trap-rocks, as the “granite quarries” of Staten Island. 

Another massive crystalline rock which is used in building is 
norite, consisting of labradorite and hypersthene, with some 
brown mica. It is a common rock in the Adirondack region, and 
is known commercially as a granite. _ 

The massive crystalline rocks are of common occurrence in 
New York, but not in outcrops over extensive areas, excepting in 
the Adirondack region and in the Highlands of the Hudson. 
The schistose crystalline rocks are developed extensively in the 
Highlands of the Hudson and on the borders of the Adiron- 
dack region. On New York island and within the city limits 
the gneissic rocks have been quarried at many points. In 
Westchester county there are belts of gneiss and mica schist, 
in which quarries have been opened near Hastings; near 
Hartsdale, east of Yonkers; at Kensico; at Tarrytown and 
at Ganung’s, west of Croton Falls. In Putnam county there 
are quarries of granite near Peekskill and near Cold Spring. 
West of the river there are quarries on Iona island; at West 
Point; near Suffern’s; at Ramapo; on Mount Eve, near Florida, 
and on Storm King mountain, near Cornwall. The outcrops of 
the gneissoid and granitoid rocks are so numerous in the belt of 
the Hudson Highlands that quarries can be opened at many 
points. The supply of stone is inexhaustible. On the Hudson 
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_ river, between Peekskill and Fishkill, there is a fine section of 
these rocks exposed. 

On the borders of the Adirondack region quarries have been 
opened in the towns of Wilton, Hadley and Greenfield, in 
_ Saratoga county; at Whitehall, in Washington county ; at Little 
_ Falls, in Herkimer county; and near Canton, in St. Lawrence 
county. The inaccessibility of much of this region and the 
_ distance from the large city markets have prevented the opening 
_ of more quarries in the gneissic rocks on the borders of the 
Adirondacks: 


Description of Granite Quarries. 


New York, Manhattan Island.— The outcropping ledges of 
gneiss rocks, from Twenty-ninth street (on the west side) to the 
Spuyten Duyvil creek, and from about Sixteenth street north- 
wards, on the éastern side of the island, have been cut through 
and graded down in so many places that a large amount of stone 
has been furnished, ready for laying up foundations and for 
common wall work. These gneisses are generally bluish-gray in 
color, medium fine-crystalline, highly micaceous and schistose in 
structure. The beds are thin and tilted at a high angle and ia 
places are in a vertical position. The more micaceous rock is apt 
to flake and disintegrate on long exposure, especially when the 
blocks are set on edge. The more feldspathic stone of the 
granitic veins and dikes and the more hornblendic strata afford a 
better building material. . 
The Croton reservoir, Fifth avenue and Forty-second street 
and St. Matthew’s Lutheran church, Broome street, are con- 
structions of the best of the island gneiss. 
The gneissic rocks have been quarried extensively in the 
Twenty-third and Twenty-fourth wards, New York city, and in 
the adjacent southern towns of Westchester county. 7 
The gray variety of gneiss has been most largely employed 
for the better class of building. 


New York City, Fordham.—A micaceous gneiss is quarried on 
_ the property of St. John’s College, on the corner of the Boule- 
_ vard and Pelham avenue. It is of a bluish-gray shade of color, 
and is known locally as “bluestone.” The new buildings of the 
college are constructed of this stone. 
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Hartsdale, Westchester County.— Gneissic rock is quarried 
near Hartsdale ‘station, on the Harlem railroad, for the local 
market. The county buildings at White Plains are built of this 
stone. 

Southeast of White Plains gneiss is quarried, and an example 
in construction is seen in the M. E. church on the main street. 


Scarsdale, Westchester County.— The Seely quarries are a 
half mile west-northwest of the Scarsdale station, and near the 
road to Greenville. The stone obtained from this locality con- 
sists of feldspar, quartz, hornblende and a little black mica, and 
_ these minerals in parallel lines give it a foliated aspect. The 
exposed ledges near the quarry are firm and solid and show very 
little alteration due to weathering. This stone has been used in 
bridge work for the Bronx river aqueduct, and also in the 
Williams Bridge reservoir gatehouse. 


Hastings, Westchester County.— There are three quarries in 
the vicinity of Hastings. One is owned and worked by the 
N. Y. C. & H. R. R. R. Co., one mile south of the railroad 
station. The Munson quarry* is three-quarters of a mile east- — 
southeast of the village, and adjoining it on the same ridge is 
the Ferguson quarry. 

The stone of these quarries consists of orthoclase, quartz, horn- 
blende and biotite, arranged generally in parallel lines or thin 
layers, which give the rock a gray and striped appearance. The 
product is shipped to New York city for foundation walls, and 
is used for common wall work in the adjacent country. 


Yonkers, Westchester ‘County.— The Valentine quarry 
opened on the top of the hill, two miles southeast of Yonkers, 
and on the Mount Vernon road, is worked at long intervals. 
The stone is fine-grained, a mixture of reddish feldspar, quartz, 
and a little hornblende. 


Tarrytown, Westchester County.— The old Beekman quarry, 
one and a quarter miles north of the station, and at the side of 
the railroad track, was worked largely in former years. 


Kensico, Westchester County.— A gneissic rock has been 
quarried extensively on the east side of the Bronx river reser- 
voir, and used in the construction of the reservoir dam. 


* Operated by Wm. G. Lefurgy. 
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Union Valley, Putnam County.— The quarries of — Jacksont+ 
and E. CO. Ganung are located four miles from Croton Falls, and in 
the town of Carmel. The stone has a striped appearance, due to 
black mica and white feldspar alternating in thin layers. Its 
_ main use is for posts and foundations; some of it has been used 
_ for monuments and buildings. 


Ramapo, Rockland County.— The quarry of Henry L. Pierson* 
is in the hillside near the N. Y., L. E. and W. R. R., south of the 


_ village. The stone is a quartz-syenite, consisting of orthoclase, 


quartz and hornblende. It is especially suited for heavy masonry 
on account of its strength and the large size of blocks which can 
be obtained. Some of this stone has been used for monumental 
work, and some for the Erie railway bridges. 


Sufferns, Rockland County.— Granite for cemetery posts and 
monumental bases has been quarried in a small way from ledges 
on the roadside west of Sufferns station. It is greenish-gray 
in color, hard to cut and dress, but is durable. 


- Peekskill, Westchester County.— There is a granite quarry 
on the bank of the river two miles northwest of Peekskill. 


Iona Island, Rockland County.— There is a large quarry on 
Round Island near Iona Island, owned by Daniel E. Donovan, 
whence stone is obtained for heavy masonry and for macadam 
material. A large amount is sold annually for road-making. 
Some of the stone used in the New York and Brooklyn bridge 
came from this quarry. 


West Point, Orange County.— West of the military academy 
buildings a gneissoid granite has been quarried at several points 
for the construction of government buildings. The stone occurs 
in thick beds and the solid, outcropping ledges indicate the dura- 
bility of the stone where exposed to the weather. The library 
_ building, the old riding academy, three of the professors 
residences and the long lines of retaining wall are constructed 
of the stone taken from these quarries. 


Garrisons.— King’s Quarry. A large quarry of fine gray 
granite is operated by the King Granite Company. 


* Not now in operation. + Full name not obtained. 
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Storm-king Mountain.— The granite quarry at the south- 
eastern face of Storm-king mountain, near the West Shore rail- 
road track, and a half mile south of Cornwall station, has not 
been in operation for several years. 


Break-neck Mountain Quarry.—Granite has been quarried 
at several points on the southwest side of this mountain and 
north of Cold Spring. The quarry sites extend nearly a mile 
back from the river; and the work has been to detach blocks of 
large size by blasting and then to break them up into building 
stones or paving blocksas calledfor. The Hudson River Broken 
Stone and Supply Company is now working on the lands of 
Lewis J. Bailey, producing stone for railroad track ballast. 


Mount Adam, Warwick, Orange County.— Granite was 
quarried at a locality, opened in 1889, on the north end of Mount — 
Adam. 


Little Falls, Herkimer County. — A hornblendic-gneiss rock, 
known as “blue rock,” is quarried at Little Falls for the local 
market. It was used in the construction of the Erie canal, the 
N. Y.C. & H. R. RB. R., in the R. C. and the Pres. churches, besides 
several mill and store buildings in the town. The stonejhas a 
greenish-gray color, moderately fine-crystalline texture, and is 
made up of orthoclase, quartz and hornblende. Some of it has a 
reddish tinge, due to iron stains. 

Granite has been quarried in the town of Wilton, two miles 
north of Saratoga, in the town of Greenfield, and at Wolf Creek, 
in the town of Hadley. None of these quarries are worked 
regularly or uninterruptedly. 


Adirondack Granite Company, Westport, Essex County.— 
The granite quarry on Splitrock mountain near the lake, and 
three miles from Whallonsburg, has been abandoned. Very 
little stone has been quarried here and little is known of it. 


Ausable Granite, Essex County.— The Ausable granite is | 
obtained from quarries on the north and west slopes of Prospect 
Hill, one and a half miles south of Keeseville. The principal 
openings are the property of the Ausable Granite Co., whose 
establishment for dressing the stone is located in Keeseville. 
This stone is moderately fine-crystalline in texture and is composed 
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of labradorite feldspar, hypersthene and biotite. Small grains of 
pyrite and hematite are occasionally seeninthe mass. The stone 
is hard and expensive to dress but it is susceptible of a high 
polish and is especially adapted for decorative work and for 
monuments. The dark, polished surface, with its chatoyant play 
of colors, contrasts well with the gray dressed surfaces. The glaci- 
ated ledges near the quarries show little alteration due to 
weathering, and are evidence of the durability of the stone. In 
some of the weathered surfaces the feldspars appeared changed 
to kaolin, and the hypersthene is badly decomposed.* 


Grindstone Island, Jefferson County.—A red granite is quarried 
extensively on this island in the St. Lawrence river, northwest of 
Clayton. There are many outcrops, especially on the western 
side of the island, and small quarries have been opened at more 
than twenty different points. 

There are three large quarries which are worked extensively 
and with little interruption. The granite of these quarries is 
rather coarse crystalline, red to bright red in color and consists 
of flesh colored feldspar, quartz and mica, with very little 
magnetite as an accessory constituent. Its resemblance to the 
Scotch granite has given it the name of “ International Scotch 
granite.” Examined under the microscope the feldspars show 
kaolinization. The durability of the stone is witnessed in the 
unaltered or scarcely altered rock which crops out on the two 
sides of the quarry. Blocks of large size can be obtained up to 
the limit in handling and shipping. An examination of a repre- 
sentative specimen of this granite shows that it has a specific 
gravity of 2.713, equivalent to a weight of 169 pounds per cubic 
foot. The absorption test indicated 1.55 per cent. of water 
absorbed. The loss in a dilute solution of sulphuric acid 
was 0.13 per cent. Freezing and thawing produced no 


* Tests of the strength of this stone made by Dr. Thos. Egleston, of Columbia College School 
of Mines, show that it stands 27,000 pounds and breaks at 29,000 pounds to the square inch. 
Dr Egleston’s series of tests made for the company show further, that when heated toa bright 
red heat by a blast of a Bunsen burner the stone was not cracked badly; and at a temperature 
of 800°-1350° F. and then quenched in cold water the specimens changed in color but otherwise 
were hardly altered, except at the highest heat. ‘‘The outside of the piece was rendered 
rather crumbly and granular * * * but the piece as a whole was still hard and resists 
moderate blows of the hammer.’ [From report made to the Ausable Granite Works.] 


apparent change. Exposure to a temperature of 1200 to 
1400 degrees F. caused vitrifaction, destruction of color 
and impaired the strength so that the specimen crumbled 
with a blow. The greater part of the product of these quarries 
is in the form of paving blocks and is shipped to western cities, 
principally Cincinnati and Chicago. The International Granite 
Company of Montreal uses a large amount for monumental work 
and building. Examples of this granite can be seen in the large 
columns of the Senate Chamber of the New Capitol, Albany, and 
in the Nordheimer building in Montreal. 
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Trap-Rooxks. 


Trap-rock or trap is the common name given to a class of 
eruptive rocks because of a structural peculiarity, and has no 
distinctive significance in mineralogical composition. The rocks 
of the Palisade mountain range and of the Torn mountain, which 
extends from the New Jersey line, on the west shore of the 
Hudson river to Haverstraw, are known as trap-rocks. There is 
an outcrop on Staten Island, near the north shore, where a large 
‘ amount of stone has been quarried at the so-called “granite 
quarries.” 

The trap-rock of the Palisades range is a crystalline, granular 
mass of a plagioclase feldspar (labradorite usually) augite and 
magnetite. It is generally finer-crystalline than the granite. 
The colors vary from dark gray through dark green to almost 
black. | 

This trap-rock is hard and tough, but some of it is split readily 
into blocks for paving. It has been used extensively in New 
York and adjacent cities for street paving, but since the intro- 
duction of granite blocks this use has nearly ceased. On account 
of its toughness it makes an admirable material for macadamizing 
roadways. It isso hard that only rock-face blocks are used in 
constructive work. Several prominent buildings in Jersey City 
and Hoboken are built of it. There is a large quarry on the 
river at Rockland lake, the output of which is for street work 
and road material almost exclusively. There are also quarries 
at Piermont and at Graniteville, Staten Island. 
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SANDSTONES 


Sandstones consist of grains of sand which are bound together 
by a cementing material. 

The grains may be of varying sizes, from almost impalpable 
dust to small pebbles, and may beangular or more or less rounded 
inform. The cementing matter also may vary greatly in its 
nature. From this variation, both in the grains and in the cement, 
there is an almost endless gradation in the kinds of sandstone. 

Quartz is the essential constituent, but with it there may be 
feldspar., mica, calcite, pyrite, glauconite, clay or other minerals, 
and rock fragments common to stone of sedimentary origin. 
These accessory materials often give character to the mass, and 
make a basis for a division into feldspathic, micaceous, calcareous 
sandstones, etc., as one or another of them predominates. 

The texture of the mass also is subject to a wide range of varia- 
tion, from fine-grained, almost aphanitic, to pebbly sandstone, or 
conglomerate, or a brecciated stone in which the component parts 
are more or less angular. 

Some of the brown sandstones of the Triassic age, quarried 
near Haverstraw, are such conglomeratic and brecciated sand- 
stones. Accordingly as the grains are small or large the stone is 
said to be fine-grained or coarse-grained. 

The variety of the cementing material also affords a basis for 
classification. Silicious sandstones have the grains bound to- 
gether by silica. They consist almost exclusively of quartz, and 
grade into quartzite. Theferruginous varieties have for their 
cement an oxide of iron, often coating the grains and making acon- 
siderable percentage of the whole. Theiron is usually present as 
ferric oxide. Calcareous sandstones are marked by the presence 
of carbonate of lime. When it exceeds the quartz in amount, the 
sandstone becomes a silicious limestone. In the argillaceous 
varieties, the binding material is a clay, or an impure kaolin. 

The cementing material determines in most cases the color. 
The various shades of red and yellow depend upon the iron 
_ oxides ; some of the rich purple tints are said to be due to oxide 
_ of manganese. 

The gray and blue tints are produced by iron in the form of 
ferrous silicate or carbonate. By an irregular association of 


' 


masses of different colors a variegated surface is produced, or by | 
an alternation of white and variously-colored laminw a striped — 
appearance is given to the mass. 

Sandstones occur stratified and in beds of greater or less thick- _ 
ness, and they are said to be thick-bedded or thin-bedded. In — 
some cases the beds are so thick, and the stone of such a uniform ~ 
texture, that the stone can be worked equally well in all direc- | 
tions, and is known as freestone. When fine-grained it is — 
often designated as liver-rock. A laminated structure is — 
common, and especially in the thin strata, or when the stone is 
micaceous. When the beds can be split into thin slabs along © 
planes parallel to the bedding, it is called a flagstone. A less — 
common structural character is what is termed lenticular or 
wedge-shaped, in which the upper and under surfaces lack paral- 
lelism, and the beds wedge out. It makes the quarrying more 
difficult, and produces more waste material. 

These variations in the nature of the component grains, and 
binding material, in their arrangement, and in the forms of bed- 
ding, produce a great variety of stone, and the gradations from 
one to another are slight. The hardness, strength, beauty and - 
durability are determined by these varying elements of constitu- 
tion. The hardness depends upon the quartz, and the strength 
of the cement holding the grains or fragments together. With- 
out the cement, or in the loosely aggregated stone, the grains 
are readily torn apart, and the mass falls with a blow,—a heap 
of sand. Generally the more silicious the stone and the cement, 
the greater the degree of hardness and strength. The size, 
color and arrangement of the component grains are the 
elements which affect the appearance and give beauty to 
the sandstone. The durability is connected intimately with the 
physical constitution and the chemical composition. As a rule 
calcareous and clayey cementing materials are not as enduring 
as the silicious and ferruginous. The stone best resisting the 
action of the atmospheric agencies is that in which the quartz 
grains are cemented by a silicious paste, or in which the close- 
grained mass approaches in texture a quartzite. 

The presence of minerals liable to decomposition, as feldspar, 
highly kaolinized, of mica, marcasite, and pyrite, of calcite in 
quantity, and clays, affects the durability and tends to its 
destruction. 
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Sandstones are classified according to their geologic age also. 
_ They are found occurring in all the series, from the oldest to the 


- most recent formations. Those of a given age are generally 


marked by characteristic properties, which serve for their identi- 
fication, aside from the fossil organic remains by which their 
exact position in the geologic series is fixed. This persistence 
in characters is exemplified in the Medina sandstones of the 
State, in the Devonian bluestone of the Hudson River valley, and 
in those of Triassic age. 

Sandstones occur in workable quantity in nearly all the 
greater divisions of the State. 

Quarries have not, however, been opened everywhere in the 
sandstone formations, because of the abundant supply of superior 
stone from favorably situated localities. There are, in conse- 
quence, large sandstone areas and districts in which there is an 
absence of local development, or abandoned enterprises mark a 
change in conditions, which has affected injuriously the quarry 
industry in them. 

Following the geologic order of arrangement and beginning 
with the Potsdam sandstone, the several sandstone formations 
are here briefly reviewed. 


PotspAm SANDSTONE. 


This formation is the oldest in which, in this State, sandstone 
is quarried for building purposes.* 

The bottom beds are a fine, silicious conglomerate ;_ above are 
sandstones in thin beds generally. It is gray-white, yellow, 
brown and red in color. In texture it varies from a strong, 
compact quartzitic rock to a loosely coherent, coarse-granular 
mass, which crumbles at the touch. 

Outcrops of limited area occur in Orange and Dutchess 
counties, and in the Mohawk valley. In the Champlain valley 
the formation is well developed at Fort Ann, Whitehall, Port 
Henry and Keeseville, and quarries are opened at these localities. 
The stone is a hard, quartzose rock, and in thin beds. North of 
the Adirondacks the formation stretches westward from Lake 

* Some of the sandstones east of the Hudson and in the Taghkanic range may belong to the 


Lower Cambrian. See Amer. Jour. of Science, iii series, vol. 35, pp. 399-401. But there are no 
quarries opened in these localities. 
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Champlain to the St. Lawrence; and there are quarries in the 


towns of Malone, Bangor and Moira in Franklin county; in ~ 


Potsdam and Hammond in St. Lawrence county; and in Clay- 
ton, Jefferson county. In parts of Clinton county the stone is 
too friable for building. 

The most extensive openings are near Potsdam, and the stone 


is hard, compact and even-grained, and pink to red in color. — 


Some of it has a laminated structure and striped appearance. It 
is an excellent building stone and is wa known and esteemed 
for its beauty and durability. 

The Hammond quarries produce a gray to red stone. Nearly 
all of the output is cut into paving blocks and. street material. 


Hopson River GrRovp. 


The rocks of this group outcrop in Orange county, northwest 
of the Highlands and in the valley of the Hudson river north- 
ward to the Champlain valley in Washington county. From the 
Hudson westward the Mohawk valley is partly occupied by 
them. The belt increases in breadth, thence in a northwest 


course across Oneida, Oswego and Lewis counties, and continues ~ 


to Lake Ontario. 

The rocks consist of shales and slates, sandstones and silicious 
conglomerates. The slates are noticed under the heading slates, 
and in the notes on quarry districts. 

The sandstones are generally fine-grained and of light-gray or 
greenish-gray color. They are often argillaceous and not adapted 
for building purposes. But the even bedded and well-marked 
jointed structure makes the quarrying comparatively easy, and 
the nearness to lines of transportation, and to the cities of the 
Hudson and Mohawk valleys have stimulated the opening of 
quarries at many points. 

For common rubble work* and for local uses the quarries in 
this formation have furnished a large amount of stone. The 
more important quarrying centers are now at Rhinecliff-on the- 
Hudson, New Baltimore and Troy, in the Hudson valley; at 
Aqueduct, Schenectady and Duanesburg, Schenectady county ; 
and Frankfort Hill, Oneida county. 


* Prof. Amos Eaton gave the name of ‘“‘ rubble stone” to the sandstone in the upper part of 
the formation. 


SANDSTONES 385 


_ These quarries have a local market and do not supply much, 
if any, stone to distant points. Nearly all of the stone is used in 
foundation and common wall work. 


OnEIDA CoNGLOMERATE. 


_ This formation is developed to its greatest thickness in the 
Shawangunk mountain in Orange and Ulster counties. 

It is recognized in the Bellevale and Skunnemunk mountains, 
also, in Orange county. In the central part of the State it is 
traced westward in a narrow belt from Herkimer county into 
Oneida county. The prevailing rocks are gray and reddish-gray, 
silicious conglomerates and sandstones, which are noted for their 
hardness and durability. The cementing material is silicious. 
The jagged edges and angular blocks and the polished and 
prooyed surfaces of the glaciated ledges, so common on the 
Shawangunk range, afford the best proof of the durable nature 
of these rocks. The bottom beds, near the slate, contain some 
pyrite. No attempt has been made to open quarries for stone, 
excepting at a few localities for occasional use in common wall 
work. The grit rock is quarried near Esopus Creek for mill- 
stones. | 

The accessibility of the outcrops to the New York, Lake Erie 
and Western railroad, the New York, Ontario and Western rail- 
road, the West Shore railroad and the Delaware and Hudson 
Canal lines is an advantage, as well as the comparative nearness 
to New York. And no other formation in the State exhibits in 
its outcrops better evidence of ability to resist weathering agents 


Mepina SANDSTONE. 


The Medina sandstone is next above the Oneida conglomerate. 
It is recognized in the red and gray sandstones and the red and 
mottled (red and green) shales of the Shawangunk and Skunne- 
munk mountains in Orange county. A large amount of the red 
sandstone has been quarried on the north end of the Skunnemunk 
range, in the town of Cornwall, for bridge work on the railroads 
which cross the range near the quarry. 

The red sandstone is seen exposed in the cuts of the Erie rail- 
way northeast of Port Jervis. This formation reappears in 


i 
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Oswego county, and thence west to the Niagara river in a belt 
bordering Lake Ontario. | 
Prof. Hall describes it as follows: “The mass is usually a red 
or slightly variegated sandstone, solid and coherent in the 
eastern extremity of the district, becoming friable and marly in 
the western extension, and admitting an intercalated mass of — 
gray quartzose sandstone, which contains marine shells; while 
in the red portions are rarely found other than marine vege- 
tables or fucoids.”’* j 

Quartz is the principal mineral constituent associated with 
some kaolinized feldspar. The cementing material is mainly 
oxide of iron, with less carbonate of lime. The stone is even-— 
bedded and the strata dip gently southward The prevailing | 
systems of vertical joints, generally at right angles to one 
another, divide the beds into blocks, facilitating the labor of — 
quarrying. 

Quarries have been opened at Fulton, Granby and Oswego, in 
Oswego county ; at several points in Wayne county ; at Roches- 
ter, on the Irondequoit Creek, and at Brockport, Monroe county ; 
at Holley, Hulburton, Hindsburg, Albion, Medina and Shelby 
Basin, in Orleans county; and at Lockport and Lewiston, in 
Niagara county. The Medina sandstone district proper is re- 
stricted to the group of quarries from Brockport west to 
Lockport. 

The leading varieties of stone are known as the Medina red 
stone, the white or gray Medina and the variegated (red and 
white) or spotted. The quarries in this district are worked on 
an extensive scale, and their equipment is adequate to a large 
annual production. The aggregate output is larger and more 
valuable in dimension stone for dressing than that of any other 
quarry district in the State. Including the stone for street work, 
the total value is greater than that obtained from the stone of 
any other geological formation in the State. The stone has 
' gained a well-deserved reputation for its value as a beautiful 
and durable building material; and its more general employ- 
ment, both in construction and in paving, is much to be desired. 
The extent of the outcrops offers additional sites for quarrying 
operations, and the greater use of this stone, and the increase of 
the producing capacity of the district are here suggested. 


* Survey of the Fourth Geological District, James Hall, Albany, 1843, p. 34. 
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CLINTton GRouvpP. 


The rocks of this group are shales, thin beds of limestone and 
shaly sandstones. They crop out in a narrow belt from Herki- 
mer county west to the Niagara river and bordering the Medina 
sandstone on the south. Sandstone for building has been quar- 
ried in the southern part of Herkimer county; at Clinton, near 
Vernon and at Higginsville in Oneida county, from this forma- 
tion. The nearness of the Medina sandstone, with its more ac- 
cessible quarries and superior stone, has preverited the more ex- 
tensive development of the quarrying industry in the sandstone 
of the Clinton group. 


OrIskKANY SANDSTONE. 
The Oriskany sandstone formation is best developed in Oneida 
and Otsego counties. The rock is hard, silicious and cherty in 
places, and generally too friable to make a good building stone. 
No quarry of more than a local importance is known in it. 


CaupA GALLI GRIT AND ScHOHARIE GRIT. 


These rocks are limited to Schoharie and Albany counties and 
to avery narrow belt which stretches south and thence south- 
west to Ulster county. The Cauda Galli sandstones are argilla- 
ceous and calcareous and are not durable. They are used in 
Albany county for roadmetal. The Schoharie Grit is generally 
a fine-grained, calcareous sand-rock which also is unsuited for 
building. Quarries in these rocks have local use only. 


MaARcELLUS SHALE. 


As its name implies, this formation is characterized by shaly 
rocks, which are not adapted to building. The abundance of good 
building stone in the next geologic member below it—the 
Corniferous limestone — whose outcrop borders it on the north 
throughout the central and western parts of the State, also pre 
vents any use which might be made ofitsstone. <A single quarry 
was at one time opened in it at Chapinville, Ontario county 


Hamitton GRovpP. 


The rocks of the Hamilton group outcrop in a narrow belt. 
which runs from the Delaware river, in a northeast course, across 


388 NEW YORK STATE MUSEUM 


Sullivan and Ulster counties to the Hudson valley near Kingston ; 
thence north, in the foot-hills, bordering the Catskills, to 
Albany county; then, bending to the northwest and west across 
the Helderberg mountains into Schoharie county ; thence, increas- 
ing in width, through Otsego, Madison and Onondaga counties, 
forming the upper part of the Susquehanna and Chenango water- 
sheds; thence west, across Cayuga, Seneca, Ontario, Livingston, 
Genesee and Erie counties to Lake Erie. In this distance there 
is some variation in composition and texture. In the western 
and central parts of the State there is an immense development 
of shales and the few quarries in the sandstones referable to this 
group are unimportant.* In the Helderbergs, in the Hudson val- 
ley and thence, southwest, to the Delaware river, the sand- 
stones predominate, and all of the beds are more sandy 
than at the west. There is a great development of the. 
bluish-gray, hard, compact and even-bedded sandstone, which 
is known as “ Hudson river bluestone,” and is used so extensively 
as flagging. Some of the thicker beds yield stone for build. 
ing also. The sandstone occurs interbedded irregularly with 
shales at most localities. The bluestone or flagstone beds 
are generally in the upper part of the Hamilton.and they 
continue upward into the horizon of the Oneonta sandstone: 
The number of quarries in this bluestone district, in Sullivan. 
Ulster, Greene, Albany and Schoharie counties, is large and can 
be increased indefinitely, as nearly the whole area of the forma- 
tion appears to be capable of producing stone for flagging or for 
building. The difficulty of indicating the division line between 
the Hamilton and the Oneonta and the Hamilton and the Portage 
group of rocks makes it impossible to refer to localities more par- 
ticularly. The quarries near Cooperstown, in the lake region, 
particularly at Atwater, Trumansburg, Watkins’ Glen and 
Penn Yan belong to the Hamilton group. 


PortaGE GRovp. 
In this is included the Oneonta sandstone, the limits of which 
at the east can not be indicated and the flagstone beds of the 
Hudson valley and of the eastern part of the State continue up 


* Geology of New York. Survey of the Fourth Geological District, by James Hall, Albany 
1843, pp. 184-5. 
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into the Oneonta sandstone horizon. Many of the quarries are 
in the latter formation. The more western and northwestern and 
higher quarries are in it; and some of the Chenango county 
quarries also. 

The Portage rocks in the western part of the State consist of 
' shales at the base ; then shales and flagstones; and the Portage 
' sandstone at the top. In the last division thick beds with little 
_ shale are marks of this horizon. The stone is generally fine- 
_ grained. The quarries near Portage and near Warsaw are in it ; 
fi also the quarries at Laona and Westfield in Chautauqua county. 
Although not of as great extent in its outcrop as the Hamilton 
group the Portage rocks are developed to a thickness of several 
hundred feet along the Genesee river at Mount Morris and at 
Portage; and form a belt having a breadth of several miles 
through Tompkins, Schuyler, Yates, Ontario and Livingston 
counties, and thence west to Lake Erie.* The formation is 
capable of supplying an immense amount of good building stone 
and flagstone throughout its undeveloped territory. 


CuEemoune GRovP. 


The rocks of the Chemung group crop out in the southern tier 
of counties, from Lake Erie eastward to the Susquehanna. The 
_ shales are in excess of the sandstones in many outcrops, and there 
is less good building stone thanin the Portage horizon. The 
- variation in color and texture is necessarily great in the extensive 
area occupied by the Chemung rocks, but the sandstones can be 
described as thin-bedded, generally intercalated with shaly strata, 
and of a light-gray color, often with a tinge of green or olive- 

colored. The outcropping ledges weather to a brownish color.+ 
- Owing to the shaly nature of much of the sandstone of the 
Chemung group, the selection of stone demands care, and the 
location of quarries where good stone may be found is attended 
with the outlay of time and money, and with great chances of 
possible failure. Quarries have been opened near the towns and 
where there is a market for ordinary grades of common wall 
stone, and also for cut stone, but the larger Bio of their product 


* Report of Prof. Hall above cited, pp 238-9. 
+Prof. Hall’s Report on Fourth District (cited above), pp. 251, 252. 
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is put into retaining walls. At Elmira and Corning good stone 
has been obtained, which is expensive to dress, and does not com. 
pete for fine work with sandstones from districts outside of the 
State. The quarries at Waverly, Owego, Elmira and Corning, 
and nearly all of the quarries in Allegany, Cattaraugus and 
Chautauqua counties are in the Chemung sandstone. 


CATSKILL GROUP. 


As implied in the name, this formation is developed in 
the Catskill mountain plateau in the eastern part of tha 
State. Sandstones and silicious conglomerates predominate 
over the shales. The thicker beds of sandstones are generally 
marked by oblique lamination and cross-bedding, which make it 
difficult and expensive to work into dimension blocks. Except 
for flagging and for local use but little is quarried. There areno — 
large towns in the district, and consequently the demand is light. 
There are, however, some good quarries, which are worked for 
flagging, chiefly along the New York, Ontario and Western rail 
road and the Ulster and Delaware railroad lines in Ulster and 
Delaware counties; and in the Catskills, in Greene county, there 
are quarries in Lexington, Jewett, Windham, Hunter and 
Prattsville. 

Triassic Formation. 

This formation, which is known as New Red Sandstone, or 
locally, as the red sandstone, is limited to a triangular area in 
Rockland county, between Stony Point on the Hudson and the 
New Jersey line, and to a small outcrop on the north shore of 
Staten Island. 

The sandstones are both shaly and silicious, and the varieties 
grade into one another. Conglomerates of variegated shades of 
color also occur, interbedded with the shales and sandstones. 
Formerly these conglomerates were in favor for the construction 
of furnace hearths. They are not now quarried. The preyail- 
ing color of the sandstone is dark-red to brown, whence the name 
“brownstone.” In texture there is a wide variation, from fine 
conglomerates, in which the rounded grains are somewhat loosely 
ageregated, to the fine, shaly rock and the “liver rock” of the 
quarrymen. Oxide of iron and some carbonate of lime are the 
cementing materials in these sandstones. 


| 
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_ The well-known Massachusetts Longmeadow sandstone and the 


Connecticut brownstone are obtained from quarries in the Con- 
‘necticut valley region, and of the same geological horizon. The 


Little Falls, Belleville and Newark freestones are from the same 
formation in its southwest extension into New Jersey. 
Quarries were opened in this sandstone more than a century 


ago, and many of the old houses of Rockland county are built of 


this stone. Prof. Mather reported thirty-one quarries on the 
bank of the Hudson near Nyack. The principal market was 
New York city, and the stone was sold for flagging, house trim- 
mings and common walls. The Nyack quarries have been aban- 


 doned, with one or two exceptions, as the ground has become 


valuable for villa sites and town lots. There are small quarries 


_at Suffern, near Congers Station, near New City, and west of 
_ Haverstraw, at the foot of the Torn mountain. They are worked 
irregularly and for local supplies of stone. The stone is some- 


i. 
. 
- 


2 


times known as “ Nyack stone,” also as “ Haverstraw stone.” 


DESCRIPTION OF SANDSTONE QUARRIES 
Potsdam Group. 


Fort Ann, Washington County.— A gray sandstone is quar 
ried two miles north of the village, and at the side of the canal. 
It is used in Whitehall. 


Whitehall, Washington County.—The cliffs of Potsdam 
sandstone, east of the town, yield stone for local use. The stone 
is hard and strong, and is valuable for foundations, retaining 
walls, and where it can be used without much cutting or 
dressing. 


Port Henry, Essex County.— The outcrops of the Potsdam 
sandstone in the town and west of it afford quarrying sites. ‘The 
quarry of L. W. Bond is worked for the local market, and the 
towns on the line of Delaware and Hudson Canal Company’s 
railroad in the Champlain valley. The stone is hard, of a 
gray shade, excepting the surface beds, which are weathered 
to a rusty-red color. It is nearly all silica, and is capable of 
resisting the ordinary atmospheric agents for years, when the 
blocks are laid on their bedding planes A serious drawback to 
its more extensive use is the cost of cutting and dressing. 
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railroad depot in the town.* 


Keeseville.— The Ausable river, the boundary line of Essex _ 
and Clinton counties, has at this place, and at the famous chasm © 


below the village, worn its bed down deeply into the sandstone, 


and along its bank quarries have been opened in both counties — 


for local supply. 


The thin beds make a fairly good flagging-stone. The heavier : 


beds yield good stone for ordinary wall work; and a great 
amount of it has been put into buildings in Keeseville. In color it 
is gray-white. It is rather more granular and not as hard as the 
Port Henry sandstone. 


Malone, Franklin County.— The sandstone of the Potsdam 
horizon is opened by small quarries at this point, and at localities. 
to the west, but they are unimportant, and the next group to be 
noted is at | 


Potsdam, St. Lawrence County.— The formation is so well 


developed in the valley of the Raquette river, southeast of the 


village of Potsdam, that it has been named the Potsdam sandstone. 

Thomas 8. Clarkson’s estatet and Mrs. Charles Cox, the latter 
operating under the name of the Potsdam Red Sandstone Com- 
pany, have quarries along the river, at an average distance of 
three miles, east-southeast of the village. The beds range in 
thickness from a few inches to six feet, and afford blocks of 
varying sizes. In most of the beds there is a more or less 
laminated structure, especially in the darker-red colored stone. 

The color is light-pink, light-red or salmon colored, and red to 
reddish brown, varying in the several openings. 

A representative specimen, taken from the company’s quarry, 
has a specific gravity of 2.604, equivalent to a weight of 162 
pounds to the cubic foot. Its percentage of silica is relatively 
large, and the cementing material appears to be silicious also. 
The oxide of iron, as-determined by analysis, is 0.36 (ferrous 
oxide) in amount. 

* This quarry yielded the trails of trilobites upon ripple-marked beds, fine specimens of which 
are in the State Museum, and the American Museum, New York. (See Forty-second Annual 


Report, New York State Museum, pp. 25-29.) 
+ A. Clarkson, Secy. 


‘Examples of this stone in construction are seen in the Presby- 
terian church, and in the Sherman Library building, and the 


| 
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In the absorption test 2.08 per cent. of water was absorbed by 
the dry stone. There was no loss of weight in repeated treat- 
ment with water containing carbonic acid gas and with 
sulphurous acid gas. <A solution of 1 per cent. of sulphuric acid 
occasioned a slight loss in weight, equivalent to 0.02 per cent. 
The test of freezing and thawing left the stone apparently 
unchanged. When heated to 1,200 ° -1,400 ° F. and suddenly 
cooled, the color was unaltered, there were no checks, and the 
strength of the specimen was but little impaired. 

Potsdam sandstone has been tested severely in its home. The 
wide range of temperature between the maxima of summer and 
the minima of winter, and the large annual precipitation, of 
which a considerable part is in the form of snow, present the 
conditions which demand material with resisting capacity. The 
houses of General Merritt and Senator Erwin, and other buildings, 
erected about sixty years ago, are solid structures to-day. The 
arris and corners are as sharp as when first cut, and the faces 
’ show no sign of scaling or flaking. The pavements also show 
how well the stone wears under use, not becoming smooth and 
slippery when wet. The Normal school buildings, the town hall, 
the Cox block, and the Presbyterian, Universalist and Episcopal 
churches are the more prominent structures of this stone in Pots- 
dam. In the last-named church there is much carved work, 
making it very expensive on account of the hardness of the stone. 

The Potsdam stone finds a wide market, and the demand for 
it is growing, as its beauty, strength and durability are better 
known and appreciated. 

On account of its hardness, and the cost of fine-tool dressing, 
the stone is best adapted to rock-face, ashlar,work. It may be 
seen in the “ Florence,” South Salina street, Syracuse; All Saints’ 
Cathedral, Albany ; Columbia College and Rutger’s Protestant 
Episcopal Church, Seventy-second street, New York city; Reid 
building, Seventh avenue and Sterling street, Brooklyn; the 
State Asylum, at Matteawan; the New York State Asylum and 
City Opera House, Ogdensburg; and in the Dominion Parliament 
buildings at Ottawa, Canada. 


Hammond, St. Lawrence County.— Sandstone is quarried at 
three localities in the town of Hammond, and on the line of the 
Rome, Watertown and Ogdensburg railroad. The stone lies in beds 
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which dip about 5° eastward and, owing to the well-defined 
joints and the evenness of the bedding, blocks are worked out 
readily which are suitable for cutting into curbing and flagging 
store, or for making paving blocks. Its color is gray-white — 
in places striped, red and white. It is hard, and is nearly all 
silica. Unlike the quarries at Potsdam there is little earth cover- 
ing, and the beds worked are not deep. 

The output of the Hammond quarries is nearly all consumed 
in street work, and goes to Utica, Syracuse, Rome, Bingbenies 
Ogdensburg and to western cities. 


Clayton, Jefferson County.— The Potsdam sandstone forma- 
tion crops out at Clayton, and affords a hard and durable stone 
for local demands. 

Hudson River Group. 

Highland, Ulster County.— Quarries on the river bank, two 
miles north of Highland station, were formerly worked exten- 
sively. 


Rhinebeck, Dutchess County.— The New York Central and 
Hudson River Railroad Company continues work at its quarry, a 
half mile south of the station. 


New Baltimore, Greene County.— The sandstone is here on 
edge, and is generally in thick beds, interstratified with a black, 
shaly rock. The quarries are not worked to the same extent as 
in former years. The stone is dark gray to slate colored. Much 


stone has been obtained here for the Hudson river dyking and . 


for dock-filling. 


Troy, Rensselaer County.— Sandstone is quarried on Pawl- 
ing avenue, near the Memorial Church, and on Fourth street, 
near and south of the Poestenkill. It is used for foundations 
and common wall work in the city, exclusively. The quarries 
are in operation at such times as the demand for stone requires. 


Aqueduct, Schenectady County.— Three quarries have been 
opened at this point. The stone is gray to blue in color and fine- 
grained. It is known in the market as “ Schenectady bluestone,” 
and is used in common wall work in Albany, Cohoes and Troy. 

Stone with natural-face (joint) surfaces and even-bedded is 
broken into rectangular blecks and is used inashlar work. Some 


- 
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of the older stone buildings in Albany have their walls of these 
natural-face blocks. 


Schenectady.— Albert Shear & Co. have a quarry on the canal, 
one mile east of the railroad depot, which is the source of supply 
to a large extent, for stone used in the city, although shipments 
are made to Albany, Waterford, Cohoes, Troy, Mechanicville 
and Saratoga. 

This stone can be seen in the Memorial Hall of Union 
University and in the East Avenue Presbyterian Church; in 
the new armory, Albany; in the church at Menands Station, 
and in St. Patrick’s Roman Catholic Church in West Troy. The 
stone has a bluish shade of color and is fine-grained. 


Duanesburg, Schenectady County.— A quarry in a bluish- 
colored sandstone, probably of the same geological horizon as 
that of the Schenectady quarry, is here worked by Albert Shear 
& Co. The stone is rather coarse-grained but is stronger than 
the Schenectady bluestone. 

The shaly nature of much of the Hudson river group of rocks 
in the Mohawk valley, west of Schenectady, and the accessibility 
of good limestone for building purposes, has prevented the open- 
ing of quarries in it. Further west, and near Rome, there are 
small quarries which are referred to this horizon, but they are 
unimportant. The stone is generally gray in color, fine-grained 
and hard, and in moderately thick beds. None of these quarries 
do much more than a small local business; and they are not in 
operation all of the working season of the year. 

Good building stone of the Hudson river horizon is said to 
have been obtained at quarries southeast of Rome; also at 
Woodruff’s, Oneida County *. 


Clinton Group. 


This formation furnishes a building stone in Herkimer and 
Oneida counties, and quarries are opened in the towns of Frank- 
fort, New Hartford, Kirkland and Verona. The city of Utica 
uses the greater part of the stone from the quarries at Clinton 


Survey of the Third Geological District, Lardner Vanuxem Albany, 1842, p, 261. 
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and those on Frankfort Hill. The stone of the latter place is | 


dark-gray and red-brown in color, medium fine-grained and hard, 
so that dressing is costly. It iy used for foundations and com- 
mon wall work, mainly. Grace Protestant Episcopal Church, on 
Genesee street, and the Lutheran Church, on Columbia street, are 
built of this stone. 

Sandstone has been extensively quarried at Higginsville, 
Oneida County, by a Utica company. It is dark-gray and olive 
green in color; hard, and dressed with difficulty. Some of this 
stone has been used in Rome. Fine examples of it are the Baker 
and Gilbert houses, on Genesee street, Utica. 


Medina Group. 


Oswego, Oswego County.— Quarries for the supply of stone 
for foundation and retaining walls in the city are opened on the 
lake shore, east of the Fort Ontario grounds. 


Oswego Falls, Oswego County.— The river cuts through the 
sandstone here and offers facilities for small quarry operations in 
the bluffs on the left bank. A dark-red sandstone is obtained 
under earth and shaly rock. The First Presbyterian Church in 
Syracuse is an example of badly selected stone and set on edge 
in many cases. A great deal of it has been used in Fulton, 
Oswego and Syracuse. 

A specimen from the quarry of Hughes Brothers of Syracuse 
was found to have a specific gravity of 2.62, and an equivalent 
weight of 163.5 pounds to the cubic foot. It contained 0.59 per 
cent of ferrous oxide, and 1.71 per cent. of ferric oxide. The 
absorption test gave as a result 3.53 per cent. It lost weight in 
the treatment with acid solutions. In the freezing and thawing 
it checked badly, and at a high heat its color became brick-red, 
and its strength was impaired. 


Granby, Oswego County.— The Granby Brownstone Com- 
pany, O. J. Jennings, manager, works the quarry on the line of 
the Delaware, Lackawanna and Western railroad, two miles south 
of Fulton. The stone is fine-grained, purplish-red in color, and 
admits of fine-tool dressing. It has been used in the following 
structures in neighboring towns and cities: Second National 
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Bank building, Oswego ; Protestant Episcopal church, and a block 
of stores in Cortland ; and new Jewish synagogue, Buffalo. 
Small quarries are opened westward in this formation at 


Camden, Oneida County 
Sterling, Cayuga County 
: Wolcott, Wayne County 
Penfield, Monroe County 


At Rochester the gorge of the Genesee river exposes to view 
a fine section of the formation. Formerly some stone was obtained 
from quarries in the river bluffs. In Monroe county generally 
this sandstone is too argillaceous to be durable.* 

What is more particularly known as the Medina sandstone 
district, is that portion of the outcrop which extends from Brock- 
port in Monroe county west to Lockport. The belt is narrow, 
and the quarries are opened in it near the Erie canal. They 
are grouped here as follows: 


Brockport, Monroe County 
Holley, Orleans County 
Hulberton, Orleans County 
Hindsburg, Orleans County 
Albion, Orleans County 
Medina, Orleans County 
Shelby Basin, Orleans County 
Lockport, Niagara County 


Brockport.— Two quarries are opened at this place. 


Holley, Orleans County.— There are five quarries at Holley. 
Those of Downs & Bowman, Michael Slack, and O’Brien & Co., 
Fletcher & Sons,+ and the Big Six Stone Company are near the 
canal and the New York Central railroad. The beds lie nearly 
horizontal, and under a light stripping of earth and boulders. 
The stone is of a light-red color and fine-grained. 

The output is largely in the form of blocks for street paving, 
curbing, crosswalks and gutter stone. 

Rochester, Buffalo, Syracuse, and western cities, as far as 
Kansas City, are markets. 


* Prof. Hall’s Report on the Survey of the Fourth District, Albany, 1843, pp. 422-3. 
t+ Not at present_in operation. 
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Hulburton, Orleans County.— This group of quarries is west 
of the village, on the north side of the canal, stretching along a 
distance of two and a half miles.* They are all worked toa. 
depth below the canal water-level, and pumping is necessary to 
drain them. The stripping of drift-earth does not exceed ten 
feet. Some of the beds are thick, and blocks of. large size are 
obtained. The stone is mostly fine-grained, and light to dark- 
red in color. The best quality is shipped for building stone. 
The greater part of the product is split into paving blocks and 
crosswalks and curbstone, which are shipped to Rochester, 
Buffalo and western cities. 

Much of the Hulburton stone is sold under the name of Medina 
block. Examples in construction are the Delaware Avenue 
Methodist Episcopal Church, Buffalo, and Sibley College, Cornell 
University, Ithaca. 


Albion, Orleans County.— The largest quarries of Medina 
sandstone are at Albion. They are east of the town, between 
the canal and the New York Central railroad. The parties here 
at work are: Goodrich and Clark Stone Company, Albion Stone 
Company, and Gilbert Brady, of Rochester. The stripping on 
the sandstone is from three to fifteen feet thick. The beds dip a 
few degrees to the south, and are of varying thickness, from a 
few inches up to six feet. Regular systems of joints facilitate 
greatly quarrying operations. There is considerable variation in 
the nature of the stone in the several beds, and even in the same 
bed, as followed in the same quarry. Generally it is of a light- 
red_color, and fine-grained. 

A specimen representing the best building stone, as quarried 
by Mr. Brady, has a specific gravity of 2.598, and a weight (cal- 
culated) per cubic foot of 162 pounds. The percentage of oxide 
of iron is comparatively low, being 0.51 and (.09 for ferrous 
oxide and ferric oxide, respectively. The absorption test gave 
2.37 per cent. The losses in weight, in the tests with carbonic 
acid gas and sulphurous acid gas, were 0.09 and 0.29 per cent. 
The treatment with sulphuric acid, 1 per cent. solution, occa- 
sioned a loss of 0.08. The alternate freezing and thawing pro- 


* Sturaker & Sullivan, Thomas Lardner, R. O'Reilly, A. J. Squire, L. Cornwell, C. Von York, 
C. F. Gwynne, M. Scanlon, Hebner Brothers, George Hebner, E. Fairhen and A. H, Ford 
have’quarries here. 
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duced no visible effect. After a subjection to a high temperature 
and sudden cooling, the strength was but little impaired and the 
color was slightly changed. 

These quarries employ from one hundred and fifty to two 
hundred men each, and the aggregate product, annually, 
amounts to many thousands of tons. The bulk of the stone 
quarried by the Albion Stone Company, and the Goodrich 
and Clark Stone Company, is used for street purposes, as 
paving, curbing, gutters and crosswalks. Platforms of large 
size, and smooth and true surfaces, are cut from some of the 
thick beds. 

The paving blocks are sold principally to western cities — Erie, 
Akron, Cleveland, Toledo, Columbus, Detroit, Chicago and Mil- 
waukee. The Brady quarry produces stone for building, 
principally. 

These quarries are conveniently located for working, at the 

side of canal and railroad, and are well equipped for a large 
business. 
- Some examples of the Albion stone are the Presbyterian 
church, Albion; the Iroquois Hotel, Young Men’s Association 
building and Trinity Protestant Episcopal Church in Buffalo ; 
Guernsey building, No. 160 Broadway, New York city; steps of 
the new staircase, Capitol in Albany. ~ 


Medina, Orleans County.— Medina has given name to this 
sandstone formation because of its development and the charac- 
teristic fossils which are abundant in some of the gray beds at 
this locality. Within a mile and a half of the railroad station 
there are, north and northeast of the town, the quarries of 
Kearney & Barrett, A. M. Holloway, Sara J. Horan, Buffalo 
Paving Company, Noble & Lyle and C. A. Gorman. The work- 
ing season is naturally from the first of April to the middle of 
November. The rest of the year is given to stripping off the 
overlying earth and waste rock. As compared with the stone of 
the quarries in the Medina sandstone formation, eastward, the 
color is lighter gray, and there is the variegated, or spotted red 
and white, and a light red. Generally it is harder. Oblique 
lamination in the beds is more common than at Albion or Hul- 


berton. Pyrite-coated seams and joint faces are seen, chiefly in 
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the older quarries now idle. Formerly the light-colored gray 
stone was in demand, and was quarried for building; now 
nearly all of the gray variety is split into paving 
blocks, and the fashion for building calls for the red and 
the variegated stones. At the extreme northeast the Noble & 
Lyle quarry produces a reddish-brown stone which is more like 
the Hulberton stone, and is rather softer than that of the quarries 
to the west and southwest. It is used for building‘almost exclu 
sively. In this quarry, and in some of the others, a red, shaly 
rock, known here as “red horse,” is found under the quarry beds 
which is waste. The dip is south at a small angle; a regular 
system of vertical joints runs an east west course, with a north- 
south system, less well defined. The total thickness of quarry 
beds is in places as much asthirty feet, and the rangeis from two 
inches to six feet. The larger part of the aggregate production 
of these quarries is put into street material. The chief markets 
are Syracuse, Rochester, Buffalo, Erie, Cleveland, Columbus, To- 
ledo, Detroit, Milwaukee and as far west as Omaha and Kansas 
City. 


Lockport.— Quarries in the Medina sandstone formation were 
opened near the town, to the north, as early as 1824, and much 
of the stone was used in buildings, which are good examples of 
its durability. The quarries are on the right bank of the Eigh- 
teen Mile creek, and are connected with the New York Central 
railroad by a branch road one mile in length. Stone for flagg- 
ing, paving blocks, and for building is obtained. Gray, red and 
mottled varieties occur in these openings. Formerly these quar- 
ries furnished stone to outside buyers; at present, they are 
worked almost exclusively for local market 


Lewiston, Niagara County.— The same formation has af- 
forded some building stone and some flagstone at this location. 


Hamilton and Portage Groups. 
Hudson River Bluestone. 

The term “ Hudson River Bluestone” is used to designate the 
blue, fine-grained, compact and even-blended sandstone, which is 
so largely employed for flagging and house trimmings in New 
York city, and to some extent in all of our middle Atlantic coast 
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cities and towns. “The belt of country in which it is quarried 
is nearly one hundred miles long in New York, stretching from 
the southwestern towns of Albany county, across Greene and 
Ulster and the western part of Orange and eastern part of Sulli- 
van counties to the Delaware river. In Albany and Greene 
counties it is narrow, as alsoin Saugerties in Ulster county, mak- 
_ ing the foot hills, as it were, on the east and east southeast of 
i the Catskill mountains, and bounded on the east by the older 
_ limestone formations. It widens in the towns of Kingston, 
Woodstock, Hurley, Olive and Marbletown, and in them the 
quarries are distributed over the 500-foot iain which borders 
the mountains on the southeast. To the northwest, and in the 
valley of the Esopus creek, many localities near the line of the 
Ulster and Delaware railroad have been opened and worked. 
They are a part of the bluestone district geographically, although 
_ the geological formations are not the equivalent of the main belt 
at the southeast. There are scattering localities in the towns of 
Rochester and Wawarsing and thence southwest, in Sullivan 
_ county, which furnish bluestone for local markets, and for expor. 
_ tation where they are situated near enough to lines of shipping.” 
The belt, as above described, has in it outcrops of shales and 
sandstones, belonging to the several geological formations, from 
_ the Hamilton period to and including the Catskill, in short, rocks 
of the Upper Devonian age. There are quarries along the Hud- 
son river at New Baltimore, and thence southward, at Coxsackie 
and Catskill and near Rondout, but they are not in the typical 
bluestone, but in sandstone of the Hudson River group. The 
quarries of Palenville and vicinity, of West Saugerties, High 
Woods, Boiceville, Phoenicia, Woodland Hollow, Shandaken, 
and Pine Hill are above the horizon of the Hamilton forma- 
tion and probably all in the Catskill group of rocks. The 
Oneonta sandstone, which is the equivalent of the Portage group, 
may form a part of the belt near the foot of the mountains, but 
it is impossible to define its limits and to designate the quarries 
in it. The quarries at Roxbury and Margaretville and their 
Vicinity are in the Catskill formation. The openings along the 
Port Jervis, Monticello and New York railroad, in Sullivan 
county, are probably in the same horizon. ‘The main bluestone 


belt, where it has been so extensively opened, as in the towns of 
Saugerties, Kingston and Hurley, is of the Hamilton period. 

“Beginning at the northeast, there are small quarries at 
Reidsville and Dormansville, seven miles west of the Hudson — 
river, and in Albany connty. They have furnished a great deal 
of stone for flagging in the city of Albany. The stone of these — 
quarries is gray in color and rather coarser-grained than the 
typical bluestone of the Hudson river quarries. | 

“In Greene county there are several small quarries near Leeds, 
which are worked mainly for the Catskillmarket. In the vicinity 
of Cairo stone is quarried at several places, and shipped by rail. 
On the line of the Stony Clove and Catskill Mountain railroad, 
and along the Kaaterskill railroad, quarries have been opened, 
from the mountain houses southwest to Phoenicia.” 

Ulster county is the largest producer of bluestone, and its 
quarry districts are the following: Quarryville, West Saugerties 
and High Woods, in the town of Saugerties; Dutch Settlement, 
Hallihan Hill, Jockey Hill, Dutch Hill and Stony Hollow, in the 
town of Kingston; Bristol Hill, Morgan Hill, Steenykill and 
West Hurley, in the town of Hurley; Marbletown, Woodstock, 
Brodhead’s Bridge, Shokan, Boiceville, Olive, Phoenicia, Wood- 
land Hollow, Fox Hollow, Shandaken, Pine Hill and Rochester 
and Wawarsing quarries, in the valley of Rondout creek and its 
tributaries. 

There is much variation in the several quarries of these localities 
both in the nature and thickness of the overlying earth or 
stripping, and in the number and thickness of the workable quarry 
beds. A large number of quarries have been opened, and at 
many places the valuable stone has been removed and the quar- 
ries abandoned. At other localities the thickness of the overly- 
ing earth and the long distance from transportation lines have 
prevented their further development. The tendency of later 
years has been to open quarries nearer the lines of railroad, and 
to leave localities more distant, so that the number of quarries in 
the territory adjacent to the Ulster and Delaware road bas been 
greatly increased. The aggregate output of this part of the ter- 
ritory has not materially increased within the last few years, in 
consequence of the abandonment of many quarries and the re- 
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strictions placed upon the quarry industry by the business rela- 
tions to which it is subject. 

The quarry beds range from an inch to three feet and, in.some 
instances, up to six feet in thickness. The topbeds are generally 
thin. In most cases these thick strata can be split along planes 
parallel to the bedding and the cap-layer is raised by means of 
wedges. The size of blocks obtained is determined by the natu- 
ral joints which divide the stone vertically. Stones sixty feet by 
twenty feet have thus been lifted from a bed. The facilities for 
handling and lifting really limit the size. The thicker stone are 
cut into curbing, crosswalk and sidewalk stones and large plat- 
forms, yielding what is known as flagstone. The thinner beds 
furnish flagging for towns and villages. <A part of the thinner 
stone is cut into dimension work for water-tables, sills, lintels, 
posts and window-caps or house trimmings in general. 

“The stone obtained in these several districts varies in color, 
hardness and texture and consequently in value, from quarry to 
quarry, and even in the same quarry. In nearly all of the locali- 
_ ties the beds vary a little from top downward; rarely is there 
much variation horizontally, orin the same bed. Hence, any given 
_ bed may be said to have a certain character; that is, produces a 
given grade of stone. The color is predominantly dark-gray or 
bluish-gray, and hence (more by contrast with the red sandstones) 
a “bluestone” Reddish-brown and some greenish gray stones 
occur in the quarries higher in the mountain sides, as in the val- 
_ ley of the Esopus creek above Shokan and in the Palenville quar- 
ries. There is a decided preference for the typical “ bluestone” 
over the reddish or brownish-colored grades. In texture the 
range is from the fine shaly or argillaceous to the highly silicious 
and even conglomeratic rock. The best bluestone is rather fine- 
grained and not very plainly laminated, and its mass is nearly all 
silica or quartz, which is cemented together by a silicious paste 
and contains very little argillaceous matter. Hence, the stone is 
hard and durable and has great strength or capacity of resistance 
_ to crushing or compression. Coarse-grained sandstones and even 
fine conglomerates occur and are quarried in some localities. 
These sandstones are not often found loosely cemented together 

and friable ;"and they are rarely open and porous.” 


| 


7m | 
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A representative specimen of the best Hudson river bluestone, 


and obtained from the Bigelow Bluestone Company* of Malden, | 
was subjected to a series of tests, with the following result: spe-_ 
cific gravity, 2.751; weight per cubic foot, 171 pounds; ferrous — 


oxide, 4.63 per cent.; ferric oxide, 0.79 per cent.; water absorbed, 
.82; loss in dilute sulphuric acid solution, .20 per cent.; alternate 
freezing and thawing, unchanged; at temperature of 1200°-1400° 
Fahr. color changed to dull red, slightly checked and strength 
somewhat impaired. 


‘The bluestone territory southwest of Ulster county is confined — 


to a narrow belt crossing the towns of Mamakating, Thompson, 
Forestburg and Lumberland in Sullivan county and Deerpark in 
Orange county. There are quarries near Westbrookville, near 
Wurtsboro, along the Port Jervis, Monticello and New York rail- 
road and on the Delaware river at Pond-Eddy and Barryville.” 

Flagstone is obtained along the lines of the New York, Ontario 
and Western railroad, and of the Ulster and Delaware railroad 
at Westfield Fiats, Trout Brook, East Branch, Margaretville, 
Roxbury and Grand Gorge. All of these quarries are in the Cats- 
kill group of rocks, and the stone from them is more generally a 
reddish or brown-tinted sandstone. 

kt is more open-grained and not so dense and strong as the best 
Ulster county stone. It reaches the market with the product of 
the Ulster county quarry and is included in the bluestone produc- 
tion. The principal shipping points whence bluestone comes to 
the market are Malden, Saugerties, Kingston (including Wilbur 
and Rondout). A great deal of stone is cut for house trimmings, 
in mills in Malden, Brodhead’s Bridge, West Hurley, Wilbur, 
Kingston and Rondout, but the larger number of feet is sent into 
market simply quarry-dressed, for flagging and curbing. Its 
superiority as a flagging-stone is recognized generally by residents 
of New York city and adjacent towns where it has been so 
extensively used. 

“Tt is so compact as not to absorb moisture to any extent, and 
hence soon dries after rain or ice; it has the hardness to resist 
abrasion and wears well; it is even-bedded, and thus presents a 
good and smooth natural surface; and it has a grain which pre- 


* Now the Ulster Bluestone Co. 
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vents it becoming smooth and slippery as some of our granites, 
our slates and our limestones, when so used in walks. Itisstrong, 
and is not apt to get broken. But owing to the many thin beds 
and the use of too thin stones, sidewalks often become un- 
sightly and bad because of breaks, a fault common to all flag- 
stone when laid in such thin beds or blocks. 

“For use in houses and business buildings Hudson river blue- 
stone is having an increasing market. It is admirably adapted 
for lintels, window-caps, sills, doorsteps, water-tables, etc., 
with brick, both because of its strength and its durability. 
None of our sandstones from other districts, and not 
even our best granites are as strong to resist transverse 

pressure or strain. Tests (comparative) show that it is fully three 
times as strong, in this way of resistance, as granite, marble, 
Ohio sandstone and Connecticut and New Jersey brownstones. 
To resist compression it is not much superior to these sand- 
stones, and not equal to the best granites. Its strength against 
transverse strains fits it for lintels, sills, caps and water-tables 
especially.” 


Oxford, Chenango County.— The F. G. Clarke Bluestone Com- 
pany, successor of F. G. Clarke & Son, has the large quarry on 
the northwest of the village, and in the hillside west of the Che- 
nango river. | 

The strata are horizontal and thin at the top; below the thick- 
bedded “liver rock ” is found, from which blocks of large size are 
cut. The stone is blue, fine-grained and homogeneous in texture. 
Its specific gravity is 2.71!, and its weight per cubic foot is 168.9 
pounds. The absorbed water was found to be 1.11 percent. It 
was not materially affected by the freezing and thawing tests. 
Ata high temperature, 1,200°-1,400° F., the color was changed 
to dull red, and the stone was checked badly. 

A partial analysis showed the presence of 3.46 per cent. and 
0.16 per cent. of ferrous acid and ferric acid respectively. A 
crushing test of the strength of this stone, made in 1884, showed 
a resistance of 13,472 pounds to the square inch. 

Architects and builders object to this stone in common with 
other bluestone, for work in which there is much carving and 
fine tooling, on account of its hardness and the greater expense 
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involved in working it, as compared with softer sandstones and 
limestones. 

The plant includes a planer, rubbing-bed and three gangs 
of saws, driven by steam power, besides quarrying machinery 
proper. 

The principal use is for house trimmings and large platforms 
and steps. During the quarrying season one hundred and fifty 
men are employed, and in 1889 one thousand four hundred car- 
loads of stone were shipped. The market is in the cities of the 
eastern States. : | 

The lower. portion of Aldrich court, 41-43 Broadway, the 
steps, residence of Cyrus Clark, Riverside avenue and Ninetieth 
street, New York; steps in the terrace approaching the Capitol, 
Washington, District of Columbia; steps, platforms and column 
bases of Capitol, Trenton, New Jersey; St. Lawrence Hall, New 
Haven, Connecticut; part of State Prison for Insane Criminals, 
Matteawan, New York, are some of the examples of construction 
in which the Oxford blue sandstone has been employed. 

Small quarries producing flagging stone mainly are opened at 

South Oxford, Chenango County 
Coventry, Chenango County 
Smithville Flats, Chenango County 
Guilford, Chenango County 
Oneonta, Otsego County 
Cooperstown, Otsego County 


They are worked at irregular times as demand calls for stone. 


Trumansburg, Tompkins County.— In the vicinity of Tru- 
mansburg there are twenty or more quarries which produce 
four hundred thousand square feet of flagging annually. Two 
of them only do a little business in uilding stone, the quarries of 
D.S. Biggs & Sons and of the Flagstone and Building Stone Com- 
pany. That of the latter is one mile east of the village and less 
than a mile from Cayuga lake. The grayish bluestone of the 
lower course of the quarry is fine-grained, and is cut into lintels, 
sills and curbing at the company’s works at Cayuga, or shipped 
to their yards at Mott Haven, New York. 

The Biggs quarry is on the Taughannock creek about two 
miles west of the lake and near the Geneva, Ithaca and Sayre 
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railroad line. The stone here is known as the blue sand- 
stone, and resembles in appearance the Hudson river bluestone, 
_ but is harder to work and apparently a little more dense. Stone 
from this quarry is seen in the large vault in Grove cemetery, 
Trumansburg. A part of the product,is monumental bases. 

The stone from these quarries is carried by boats to Cayuga, 
whence it goes to New York and to cities in the central and 
_ western part of the State. 


Ithaca, Tompkins County.— Nearly all of the stone for 
foundations and retaining walls, and much of the flagging-stone 
used in Ithaca, comes from local quarries. There are two quar- 
ries on the hill south of the town whence flagging-stone is taken. 
Some of the stone for the university buildings was quarried on 
the University grounds. The sandstone of these quarries is of a 
greenish-gray shade of color, fine-grained, and ‘is durable, when 
selected with care. The natural-face blocks are often rusty- 
looking, ironstained, or dirty yellow. Cascadilla Hall is an 
example of the best of it. 


Penn Yan, Yates County. — Sandstone for foundation work 
is quarried near Head street, and on the east side of the lake, 
three miles north of the village. 


Portage, Livingston County.— The Portage Bluestone Com- 
pany’s quarry is on the west side of the Genesee river, two miles 
south of Portageville and three miles from Portage Station, 
on the New York, Lake Erie and Western railroad. The Western 
New York and Pennsylvania railroad line is a. few rods east of 
the quarry. The quarry beds have a total thickness of twenty- 
five feet. The best stone is olive-green in color, fine-grained, 
homogeneous in texture, and soft enough to dress well and to be 
easily cut. It is said to harden on exposure to the weather. A 
representative specimen from this quarry was found to havea 
specific gravity of 2.695 and equivalent to a weight of 168 pounds 
per cubic foot. The absorption test indicated 2.97 per cent. of 
water absorbed ; treated with dilute solution of sulphuric acid 
the loss amounted to 0.42 per cent.; freezing and thawing tests 
produced slight scaling. In the test, at a temperature of 12uu°- 
1400° F., the color changed to dullred. There were no checks, 
and*the strength of the specimen was but little impaired. 
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The greater part of the stone quarried here is shipped to New 
York city, where it is worked up into house trimmings. Some 
of it is sent to Rochester, where it is cut into dimension stone at 
the Pitkin yard. The Aldrich Court: building, Nos.41 and 43 
Broadway, New York, has. Portage stone in the trimmings, in 
the first and second stories. Some of this stone was used in the 
United States Government building, at Binghamton. 


Warsaw, Wyoming County. — There are two sandstone 
quarries near this place. The Jameson & Warsaw Manufacturing 
Company’s quarry is two miles west of Rock Glen, on the New 
York, Lake Erie and Western railroad. It was opened many 
years ago, but was idle in 1888-9. Some of the stone in the City 
Hall, Rochester, was taken from this quarry. The Warsaw Blue- 
Stone Company’s quarry is located one-half mile from Rock Glen 
station, and south of Warsaw; a side track runs from the quarry 
to the main line of the New York, Lake Erie and Western rail- 
road. The Warsaw bluestone is very fine-grained, harder than 
the Ohio sandstone, and retains its color on exposure. It has 
been used for more than thirty years, in Warsaw and vicinity, for 
monumental bases and buildings. : 

A specimen from the company’s quarry showed a specific 
gravity of 2.681, equivalent to a weight of 167 pounds per cubic 
foot. It contains 3.22 per cent. of ferric oxide and .23 per cent. 
of ferrous oxide. The absorption test gave as a result 2.99 per 
cent.; the freezing and thawing tests produced slight checking. 
At the high temperature (1200°-1400°F.) there was a slight vit- 
rification, somewhat of checking, and the color was changed to 
dull-red. The quarrying plant has been largely increased, and 
the machinery for sawing and dressing the stone has been set up. 
The output during the year 1889 was largely in excess of that of 
any previous year. The principal use of this stone is for house 
trimmings. The markets are New York city, Syracuse, Elmira, 
Corning, Binghamton, Philadelphia and Washington. The 
Alpine, corner of Sixth avenue and Thirty-third street, New 
York city, the United States Government building, Binghamton 
and the Colgate Library building, Hamilton College, are more 
prominent examples of the Warsaw bluestone. 
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Chemung Group. 


Waverly, Tioga County.— Two quarries are opened and 
worked at intervals in the vicinity of this place. The stone 
is blue to gray and rather fine-grained. It has been used in 
bridge building on the line ot the Delaware, Lackawanna and 
Western railroad, and in several business blocks in Waverly and 
vicinity. 


Elmira, Chemung County.— Four quarries have been opened 
in the sandstone in the western face of the hill which here 
bounds the valley. The stone is fine grained, and has a gray 
and greenish-gray color. It is all sold in the rough and used in 
Elmira for common wall work, and some of it for curbing. The 
average cost is about $1 a perch in the city. 


Corning, Steuben County.— There are four quarries in the 
sandstone at Corning, in the southern outskirts of the town. 
The stone of these quarries is generally fine-grained, and of a 
grayish color. It is hard, durable, and does not absorb much 
moisture, but in consequence of flint-like seams in it, it can not 
be dressed or fine-tooled economically. The natural-face blocks 
are often weathered dirty yellow or brown, and hence the need 
of careful selection of stone. or ordinary wall work and 
foundations it answers well. The Corning stone has been used 
in Elmira, in the Congregational church and in the State Refor- 
matory buildings. In Corning, the old arsenal, built about thirty 
years ago, the Roman Catholic, Protestant Episcopal and First 
Presbyterian Church buildings are all of this stone. The best 
example can be seen in the basement-wall of the high school, 
and in the basement: of the residence, near the public school, in 
which work great care was taken to select large stones and of 
uniform shade of color. 


Dansville, Livingston County.— Sandstone for building pur- 
poses and for street work is obtained from the quarry, one mile 
northeast of the village. The stone is bluish-gray in color, fine- 
grained and hard, but accompanied by much waste rock. 

The Chemung sandstone is opened in Steuben county at Co- 
hocton, Bath, Hornellsville, and in the town of Greenwood. 

At the Cohocton quarry the output is all cut into flagging, 
which is used in the adjacent towns. 
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In the town of Bath two quarries are worked. The stone is of 
a light-gray color, fine-grained and rather hard. Curbstone, 
flagging and common wall stone are obtained from these quar 
ries. The county buildings and the Protestant Episcopal and 
Baptist churches are built of this stone. 

Two quarries are opened and worked in the vicinity of Hor- 
nellsville. The stone has a bluish color, is hard and fine grained, 
The product of these quarries is mostly common building stone, 
and is cut at Hornellsville. The Park schoolhouse, the electric. 
light building and several stores and residences are built of it. 

In Allegany county sandstone quarries are opened at Belmont, 
at Belvidere, near Belfast, and in the towns of New Hudson and 
Cuba. The Belmont quarry affords a light-blue stone, which, 
when cut, has a light gray shade, and is rather soft and easily 
dressed. The principal markets are Belmont, Wellsville and 
Angelica. Vanderhoef’s block, in Belmont, besides other build- 
ings, are of this stone. 

The Belvidere quarry is worked in a small way, mainly for the 
local market. Some of the stone is used at Friendship, Angelica, 
and a little of it in Wellsville and Hornellsville. 

Two miles south of Belfast sandstone is quarried to a limited 
extent for a supply of the town. The Baptist church is con- 
structed of this stone. 

Flagstone is quarried in the town of New Hudson, near the 
west line of Belfast. The quarry is worked to a small extent, 
and its output is considered the best in this part of the State. 


Olean, Cattaraugus County.— The Olean Bluestone Com- 
pany quarries a sandstone two and a half miles south of Olean, 
and about 700 feet above the Allegany river. Stone for build- 
ing and flagging is obtained and is put on the market as “ Olean 
bluestone.” It goes to Buffalo and Rochester. The stone is fine- 
grained and has a greenish-gray shade of color. 


Jamestown, Chautauqua County. — There are six small 
quarries in the eastern part of the town, near the lake outlet. 
Bedded with the quarry stone there is much shale, and consequently 
a great deal of waste material has to be removed in quarrying. 
The bottom beds, from twelve to twenty inches thick, furnish 
stone for cut work. The stone of the upper strata is used for 


es 
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rubble work. The Jamestown stone is olive-green in color, fine- 
grained, soft and breaks with aconchoidalfracture. It hashad an 


_ extensive use at Chautauqua and in Jamestown, both for founda- 


tions and retaining walls and for house trimmings. 

Other localities in Chautauqua county are in Panama; in the 
town of Clymer; in Westfield, near Lake Erie ; and at Laona, 
in Pomfret. The quarries at these places are too sinall and com- 
paratively unimportant for general description. 


Bluestone Quarries of New York by Wm. G. Eberhardt, E. M. 

The area in which bluestone is quarried in New York State ex- 
tends from the west shore of the Hudson river, in Albany, Ulster 
and Greene counties, in a southwesterly direction through Ulster, 


- Delaware and Sullivan counties to the Delaware river; and there 


is a small isolated region in Chenango county, in the towns of 
Oxford and Norwich. 

The region has been opened in the towns of Kingston and Sau- 
gerties, Ulster county, and Catskill, Athens and Coxsackie, 
Greene county, at numerous points from which the stone is carted 
by the quarrymen to the Hudson, where it is bought by various 
dealers along the lines of the Ulster and Delaware railroad, the 
Port Jervis and Monticello railroad, the New York, Ontario and 
Western railroad, the Erie railroad, and the Delaware and Hud- 


son canal. The last-named district extends through the towns 


of Mamakating, Sullivan county, and Wawarsing and Marbletown, 
Ulster county. Very little quarrying is done in the district at 
present. : 
Of the quarries whose output is shipped vza the Hudson river 
the most important are in the town of Saugerties, Ulster county 
The quarries in this township are located at Quarryville, West 


Saugerties, Highwood, Bethel and Unionville. This district has 


been extensively opened and much stone is produced, although 
here, as also in the Ulster and Delaware district, the business of 
quarrying has greatly diminished in recent years. The largest 
quarries in the town of Saugerties are at Quarryville, about four 


_ miles west of the Hudson. The quarries here are on ledges of stone, 
- running parallel to the Hudson up into Greene county. Besides 
-@ number of small quarries there are two large openings. One 

of these is abandoned, owing to inadequate pumping facilities. 
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Hand and horse-power pumps were used, and found to be of too 
small capacity to handle the water. The owners intend putting 
in steam pumps. 

About one-half mile north of the village, on the same ledge, is 
the other opening, in which four parties are engaged in quarry- 
ing—Patrick Kelly, Cornelius Harvey, John 8. Mower & Co., and 
A. Carnwright. The total length of the quarry face is about 
300 feet. Each quarry employs eight to twelve men, and pro- 
duces $4,000 to $6,000 in stone per year. No steam machinery is 
used. Pumps are worked by hand or horse power. The quar- 
ries are below the level of the surrounding country, and there is 
no natural drainage. The water is pumped behind a common 
dam, extending the length of the workings. The average thick- 
ness of the workable bed in these quarries and in the district 
is about thirteen feet. On this lies a stratum of worthless rock, 
about three feet thick, which is overlaid by two to twenty feet 
of earth. The stone is of three grades as to color and hard- 
ness. The top layers of the bed are gray and very hard, while 
those of the bottom are blue and softer. Between these an in- 
termediate grade can be distinguished. 

This change in color and hardness occurs in almost all quarries. 
A bed of bluestone is rarely uniform throughout its entire thick- 
ness. Usually the color becomes darker as the distance below 
the surface and also the distance from the face of the ledge in- . 
creases. Sometimes, however, the stone is darker in the upper 
layers. Thethickness of the several layersalso increases with depth 
and distance from the face of the ledge. Usually the stone in 
the second block is about twice as heavy as that in the first. 
The “lifts” or layers of stone in this district vary from three 
inches to four feet in thickness. The stone taken from the lower 
lifts does not stand weathering well. It contains seams and 
“reeds,” invisible seams, which open when the stone is exposed 
to frost. That from the upper lifts is more compact and durable. 
The stone is carted to Malden, distant five or six miles by road. 
The rough stone is worth forty-eight to sixty cents per cubic foot, 
or four to five cents per inch. 

A general description can be given of the method of quarrying 
throughout the bluestone district, which will apply to all quarries, 
with the exception of a very few where steam machinery is used. 


: 
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The equipment consists of sledge hammers, wedges, plugs and 


feathers, crowbars, shovels, wheelbarrows, and a hand derrick in 
most of the large quarries. Pumps are rarely necessary. The 
bed is first stripped of the overburden. The “stripping” of 
“top,” as the overburden is called, is usually earth and worthless 
stone. In the most favorable case it is simply a layer of earth. 
The worthless rock may be solid, in which case its removal is an 
expensive item in quarrying, or it may be very much broken up 
or shaly (called *‘ pencil stuff”), when it is easily removed. The 
top rock is removed with the aid of blasting powder and 
dynamite, and large blasts are sometimes fired when it is heavy. 
Thirty kegs of powder have been fired in one of these blasts. 
The stripping is done mostly during the winter, and actual 
quarrying about nine months in the year. 

The beds of stone are divided naturally into blocks by seams 
and joints at right angles to each other. In the direction of the 
strike of the ledge are the “side seams,” which are very marked, 
and, where large areas are stripped, may sometimes be seen 
running straight and truly parallel for several hundred feet 
without interruption. At right angles to the side seams, and 
less regular than these, are joints which form two opposite sides 
of a block. The area of blocks varies greatly. That of large 
ones may be 1,000 square feet or more. The bed being stripped, 
the layers or “lifts” of good stone are successively raised by 
means of wedges driven into the natural bedding planes. Large 
lifts are broken to desired sizes by plugs and feathers. The 
plugs are driven home at the same time as the wedges and aid in 
dislodging the stone from its bed. The thickness of lifts varies 
from one inch to six feet. 

In the Highwoods district the quarries are all small, and worked 
by two or three men. Two men get out about $1,000 to $1,200 
in stone per year. These small quarries are worked until the 
good stone gives out, or more frequently until the top becomes 
too heavy to be economically handled on so small a scale. The 
beds of stone in this district are very uncertain. Layers of shaly 
rock are interstratified with the good bluestone, and pockets of 
the same material are irregularly distributed through the beds. 
The district is said by quarrymen to be nearly exhausted. The 
stone found here is of a good blue color, hard and heavy. All 
thicknesses are found up to three or four feet. It is sold to dealers 
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at Saugerties and Glasco, seven or eight miles distant. The cost 
of cartage is about $1.75 per 100 square feet two inches thick. 

The quarries at West Saugerties, Bethel and Unionville are all 
small like those in the Highwoods district. The stone is sold to 
dealers in Malden, Saugerties and Glasco. The stone is also 
carted to Malden and Saugerties from Palenville, Catskill town- 
ship, Greene county. This stone is of greenish tint. From 
Woodstock, also, stone is carted to Malden. Burhans & Brainard 
have yards and a mill at Saugerties, and the Ulster Bluestone 
Company at Malden. Other dealers having yards but no mill 
are, Sweeney Bros. and James Maxwell, at Saugerties, and W. 
Porter, at Glasco. 

In the town of Kingston there are a few small quarries at 
Dutch Settlement, Hallihan Hill and Jockey Hill, but very little 
stone is quarried at these places. It is sold to dealers at Wilbur. 
The Ulster and Delaware railroad has opened up the bluestone 
country in the towns of Kingston, Hurley, Olive and Shandaken, 
Ulster county, but the active quarriesin this region are much less 
numerous than in former years. The largest are near Stony 
Hollow, in Kingston township, and West Hurley, in Hurley 
township. Some of the stone from these places is carted to 
Rondout and Wilbur, and some shipped by rail to Rondout. — 
Farther up the road quarries are small and not numerous. Stone 
is obtained from all stations along the road as far as Allaben, in 
Shandaken township. Some of the.largest quarries are Grant’s, 
Hewitt Boice’s and James O’Neill’s, at West Hurley. James 
O’Neill’s quarry is situated about one-half mile south of the 
village of West Hurley, on a ledge running north and south and 
dipping slightly west. The bed averages about twelve feet, but 
it is not uniform; about three feet of it is poor stone unevenly 
distributed through the bed. The stripping varies from five to 
fifteen feet. The quarry has been opened for about 300 feet, but 
it worked only on a small scale. The thickness of lifts varies 
from four to twenty inches. The bottom lifts are of better color 
than those nearer the top, whose faces are brown, probably from 
the presence of iron. . The stone is shipped by rail to Rondout. 

Beside the true bluestone there is a brownish variety quarried 
at some localities above West Hurley. This is not a handsome 
stone and not suitable for ornamental purposes. 
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In the towns of Middletown and Roxbury, Delaware county, 
a reddish sandstone is found of about the same density and 
strength as the bluestone of Ulster county. Very little of it is 
quarried. It is sent to Rondout wa the Ulster and Delaware 
railroad. Experiments on bluestone from West Hurley have 
given the following results: Density, 2.721; crushing st ength, 
22.45 pounds per square inch. At Rondout Hewitt Boice has 
extensive stone yards and a mill. Sweeney Bros. and Julius 
Osterhoudt have yards and mills at Wilbur. 

The bluestone territory bas been extensively opened in Sullivan 
county ancl to a smaller extent in Delaware county and in the town 
of Deerpark, Orange county. There are quarries along the lines 
of the Port Jervis and Monticello, Erie and New York, Ontario 
and Western railroads in these counties. Along the Port Jervis 
and Monticello railroad there are quarries at Rose Point, Para- 
dise and Oakland, town of Deerpark, and at Hartwood and Gil- 
mans, town of Forestburg, Sullivan county. They are all small 
and their output is sold to dealers in Port Jervis who ship it east 
via the Erie. Terbell & Ridgeway, who have a stone yard at 
Port Jervis, handle most of this stone. 

In the valley of the Delaware river, along the line of the Erie 
railroad, there are quarries in New York State from Deerpark, 
Orange county, to the town of Sanford, Broome county. In the 
t wn of Deerpark there are small quarries at Mill Rift, which 
sell their output to Louis EK. Bliss, New York. At Stairway, 
Lumberland township, Sullivan county, there are large quarries 
owned by F. A. Kilgour, which are at present idle, but will be 
reopened. At Pond Eddy, in the same township, A. H. Wood- 
ward operates several quarries and buys the output of others. 
The quarries on the New York side of the Delaware are not as 
large or as numerous as those on the Pennsylvania side. The 
best stone here is more uncertain and of a more pockety 
nature than that of Ulster county, and the stone is harder. All 
the stone in the Delaware valley from Deerpark to Callicoon, 
Delaware township, is quite hard. Leyond this point it becomes 
eradually softer and is more easily worked. Most of the stone 
on the New York side at Pond Eddy is shipped to Woodward’s 
mills at Newark, N. J., va the Delaware and Hudson canal and 
the Hudson river, although the freight rates .by this route are 
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one dollar and sixty-five cents per ton as against one dollar and 
fifteen cents per ton via Erie railroad. 

Other places in the town of Lumberland at which bluestone is 
quarried are in the district opposite Parker’s Glen, Penn., and 
Barryville. At the first named of these places the total output 
is probably less than $100 per month. The stone quarried is 
suitable only for flagstone. Prices paid for the stone by dealers 
are from forty-two to forty-five cents per cubic foot or three and 
one-half to three and three-fourths cents per inch. Very little 
stone is quarried at Barryville. That district is nearly exhausted. 

In the town of Tusten quarrying is carried on extensively 
opposite Mast Hope, Penn., and at Tusten. Many small quarries 
are worked at these places, besides a number of larger ones 
employing ten to fifteen men operated by J. Q. A. Conner & Son 
of Mast Hope, and C. W. Martin, of Middletown, N. Y. The 
stone is quite hard, but not uniformly so, and of several shades of 
blue; but hardness and color are quite uniform in the same 
quarry. The thickness of lifts varies from one to eighteen or 
twenty inches. At Mast Hope a reddish stone is quarried, but 
only true bluestone is found on the New York side of the river 
at this point. At Narrowsburg, in the same township, there are 
a number of quarries. Jeremiah Partridge works three quarries 
at this point. Two of them are within one-fourth of a mile and 
the third within three-fourths of a mile of the stone docks at 
Narrowsburg. Thestone in all of them is of good blue color and 
readily worked. The lifts in the farther quarry are heavier and 
the stone somewhat harder. The owner intends putting steam 
drills in this quarry. In Cochecton township there are some 
small quarries at Cochecton village, but only a few of them are 
being worked. 

In Delaware township there are quarries at Callicoon and at 
Rock Run. The quarry of Persbacker Bros. & Co., at Callicoon, 
is about one-half mile northwest of the village. During fifteen 
months that it has been worked about fifty carloads of fifteen to 
eighteen tons each have been shipped from it. All this stone has 
been taken from a single block twenty-five by forty-three feet in 
area. Five men are at work in this quarry. Most of the 
material taken out is flagstone, but some ten and twelve-inch lifts 
have been raised. The stone is of .good color, bluer in the top 
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layers than in the bottom, and very hard. The bed has been 
worked downward twelve feet, below which the depth is un- 
known. The top is mostly loose earth and varies from two to 
ten feet in depth. 

There are several large quarries at Hankins in the town of 
Fremont. The largest is operated by Manny & Ross. It is one 
and one-fourth miles northeast of the village, and employs about 
twenty men in the active season. A quarry face of 300 to 400 
feet in length has been opened, but only a small part of it is 
worked. The workable bed is twenty to twenty-five feet in 
thickness. Lifts of all thicknesses up to twenty inches are taken 
out. The quarry has been worked for eight years and a large 
quantity of stone is still in sight, but most of it is covered by a 
very heavy top of rock. The hardness of stone in this locality 
varies considerably. Louis E. Bliss buys stone at this place. 

At Long Eddy and Basket, in the same township, there are 
extensive workings. Kenney Brothers have a large quarry at 
Long Eddy, about one-fourth of a mile from the railroad. This 
quarry has been worked three or four years and has yielded 400 
to 500 carloads of stone.. The bed is eighteen feet deep, and the 
ledge on which the quarry is situated runs nearly north and 
south. The top is quite heavy, being mostly rock, twelve to twenty 
feet deep, but much broken up and easily removed with the aid 
of powder. Lifts are from one to twelve inches in thickness. 
The stone is all blue, soft and easily worked. C. W. Martin, F. 
A. Kilgour and L. E. Bliss get stone from these quarries. 

In the town of Hancock, Delaware county, quarrying is carried 
on very extensively. There are quarries in the Delaware valley 
at Lordville, Stockport and Hancock, and also on the line of the 
New York, Ontario and Western railroad. Of the quarries in 
the Delaware valley, the largest are at Lordville and Stockport. 
The stone from these places is very well suited for ornamental 
purposes. It is durable and easily worked. That from Lordville 
is handled by F. A. Kilgour, Randall & Underwood and Kirk- 
patrick Bros. The Stockport stone is claimed to be especially 
free from “reeds,” making it well adapted to stand frost and 
weathering. It is handled by Kirkpatrick Bros., of Hancock. 
Farther up the valley there are quarries at Hale’s Eddy and 
Deposit, Tompkins township, Delaware county, and also a few 
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in the town of Sanford, Broome county, along the Erie R. R. At 
Hale’s Eddy all the stone is quarried or bought by O. M. Kings- 
bury & Oo. Randall & Underwood are the most extensive 
operators at Deposit. The stone from these places is very soft, 
and of different shades of color, from gray to dark-blue. Some of 
the gray stone is very coarse-grained. 

Along the line of the New York, Ontario and Western rail- 
road there are quarries in Sullivan county in the towns of Liberty 
and Rockland; in Delaware county, in the towns of Colchester, 
Hancock, Tompkins and Walton; and in Chenango county, in 
the towns of Oxford and Norwich. Very little quarrying is 
done in Liberty township. In Rockland township there are sev- 
eral quarries at Roscoe, the largest of which are worked by Wm. 
Youman. Farther up the road there are quarries at Cook’s 
Falls, town of Colchester, and in Hancock township at Trout 
Brook, East Branch, Fish’s Eddy and Hancock Junction. The 
stone from all these places is of very much the same character as 
to color and hardness. Geo. 8S. Harris quarries and buys all the 
stone at East Branch. The quarries at this place are all small. 
At Fish’s Eddy the quarries are larger. Storie & Hollywood 
work four quarries at this place. 

In the town of Tompkins, Delaware county, there are quarries 
at Apex and Rock Rift. At the latter place E. C. Inderlied has 
several quarries and a mill. At Walton, Walton township, sev- 
eral quarries are worked. Jas. Nevins & Sons have a quarry 
and mill on the Delhi division of the Ontario and Western rail- 
road, about four miles from Walton Junction. The mill has 
been removed from Weehawken to Walton, as it is cheaper to- 
ship the stone dressed than in the rough state. The workable 
bed in the quarry is thirty feet in thickness and is covered by a 
light top. The F.G. Clarke Bluestone Company quarries exten- 
sively in the town of Oxford, Chenango county. The quarries 
of this company are located at Oxford and at Coventry, four 
miles to the southwest of Oxford, on ‘the Delaware, Lacka- 
wanna and Western railroad. The stone from both places is 
dressed at the mill of the company at Oxford. The thickness 
of the bed in the Oxford quarry is sixteen feet. The top is very 
heavy, consisting of about forty feet of loose earth and twenty- 
five feet of solid rock. In order to make a profit under such un- 
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favorable conditions, the quarry is worked on a large scale, and 
steam machinery is employed in quarrying and handling the 
stone. A channeling machine is part of the equipment. The 
stone is handled in the quarry by derricks worked by steam, and 
is taken out by carts and a wire tramway. The stone is of very 
fine quality. Its color is a good blue and very uniform through- 
out the bed. It is softer than Ulster county stone and easily 
worked, which makes it desirable for ornamental purposes. The 
lifts are too heavy for small flagstones, but many large ones, 
measuring from fifteen to twenty feet or more on a side, are 
taken out. Stone up to six feet thick can be obtained at this 
quarry. Powder is used instead of plugs and feathers in get- 
ting out large blocks. Deep holes are drilled with steam drills 
and reamed out, making a hole about two inches in diameter. A 
small charge is placed in each hole, which is tamped so that the 
force of the explosion is exerted against an elastic cushion of air, 
and the block is thus loosened from its bed without unnecessary 
splitting. The charges are fired simultaneously by electricity. 
This method is found more satisfactory than channeling. 

Stone is quarried at Norwich for local and foreign consump- 
tion. A very dark stone is quarried here which is valuable for 
ornamental purposes. 


Triassic or New Red Sandstone. 

Nyack, Rockland County.— Two quarries, located on the 
shore of the river, are worked more or less steadily; one by 
Daniel T. Smith, the other by Nelson Puff. The stone of these 
quarries is worked into lintels, sills and platforms. The product 
is mainly for the local market. 


Haverstraw, Rockland County. — The sandstone quarries at 
Haverstraw are worked only at long intervals, and then for com- 
mon building stone which is used in the place. 

Formerly these Nyack and Haverstraw quarries were worked 
on a large scale, and stone for building was shipped thence to 
_New York and cities along the Hudson valley. 

The house still standing near the Smith quarry, which was 
built in 1768, shows the durable nature of the stone. The Cor- 
nelius house in Nyack is another example. 
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GLACIAL DRIFT 


This formation, consisting of unsorted clays, sands, gravels, 
cobbles and boulders, is found in all parts of the State. The 
nature of the imbedded stone varies greatly both as to variety 
and amount. In places the deposits are full of large blocks of 
stone and of more or less rounded and scratched boulders; in 
other localities the hard, quartzose cobbles and small boulders 
predominate. In the sandstone districts of the southern and 
western parts of the State the surface deposits of glacial drift 
contain much sandstone, as in the Medina sandstone belt, the 
_ Hudson River bluestone territory and the red sandstones at Hav- 
erstraw and Nyack. In the Highlands and in the Adiroudacks 
the rounded, crystalline, granitoid and gneissic rocks predomi- 
nate. On Long Island the terminal moraine includes a great 
amount of stone, and of many kinds. 

The cobblestones were formerly used for paving roadways, but 
this kind of pavement is no longer laid. From the fact of the 
stone being picked off the fields in the clearing of land for tillage, 
the stone of the drift has been known as “field-stone;” 
and they were used in the earlier constructions for walls, foun. 
dations and buildings, in localities where no quarries had been 
opened, and even before resort was had to quarry stone. 

Some of the oldest houses on the western end of Long Island, 
and in the Hudson River counties are built of such field stone. 
At Yonkers the excavations for foundations and in street grad- 
ing afford an abundant supply of stone for common wall work. © 
In parts of Brooklyn the drift furnishes a great deal of stone in 
the shape of huge boulders. 

The stone of the drift is generally hard and durable, having 
resisted the wear of rough transportation. The economic use 
of the surface stones of the drift in constructive work, where they 
can be laid up in walls, is a desirable utilization of what is still 
in many parts of the State worse than waste — a nuisance in the 
tilling of the soil. This formation can not, however, be con- 
sidered as one of the important sources of stone in the quarry 
industry, although capable of yielding a great deal of rough 
stone. It will no doubt do so in the future clearing and im- 
provement of the country. 
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SLATE 


Argillite or clay-slate, which is marked by the presence of 
cleavage planes, and can be split into thin plates of uniform 
thickness — roofing slate — is a characteristic rock in the Hudson 
River group and the Lower Cambrian or Georgia group. 

Slate suitable for roofing has been found in many localities, 
aid quarries have been opened in Orange, Dutchess, Columbia, 
Rensselaer and Washington counties. The openings in Orange 
county have not resulted in productive quarries. In Columbia 
county quarries were worked many years ago, east of New 
Lebanon.* The Hoosick quarries, in Rensselaer county, were 
more extensively worked, and produced a good, black slate. 
Outcrops of red slate are noted east of the Hudson, from Fishkill 
and Matteawan northward, but no attempts have been made to 
open quarries in them. 

The productive slate quarries of the State are in a narrow belt, 
which runs a north-northeast course through the towns of Salem, 
Hebron, Granville, Hampton and Whitehall, in Washington 
county. 

This slate belt is divided by the quarrymen into four parallel 
ranges or “veins,” which are: East Whitehall red slates; the 
Mettowee, or North Bend red slate; the purple, green and varie- 
gated slates of Middle Granville; and the Granville red slates. 
The latter is close to the Vermont line. Further to the east, 
but over the State line, in Vermont, is the range of the sea-green 
slates. 

The quarry localities are at Shushan, Salem, Black Creek 
valley, in the town of Salem, Slateville, in Hebron, Granville, the 
Penrhyn Slate Company’s quarries, Middle Granville, Mettowee 
or North Bend quarries, and the Hatch Hill quarries in East 
Whitehall. 

The quarries of Washington county have not yet been worked 
down to as great depth as some of those in Northampton and 
Lehigh counties, in Pennsylvania, and the deepest has not reached 
a vertical depth of 100 feet. 

The quarries at the southwest, in Shushan and Salem, produce 
purple, variegated and green-colored slates. At Salem some 


* Wm. W. Mather, Geology of the First Geological District, Albany, 1843, pages 419-421. 
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stone for flagging and foundation work is obtained. At the 
quarries west and northwest of the village of Salem, and at 
Slatesville, in Hebron, the slate is red. 

The principal range of red slate is that which runs from Gran.., 
ville north — passing east of Middle Granville. It is narrow, 
being in places less than thirty rods wide. There are numerous 
openings in it, and it has yielded a large amount of red, and some 
unfading green, roofing slate. 

In Middle Granville the purple, green and variegated varieties 
are found. North of the village, a quarter to three-quarters of 
a mile, are the large openings of the Penrhyn Slate Company, 
which produce purple, unfading green and variegated (green and 
purple) slates. A large part of the output of these quarries is 
worked up in their mills into plain, marbleized, decorative and 
enameled material, as mantels, steps, house trimmings, table tops, 
laundry tubs, wainscoting and floor tiles. 

The Mettowee or North Bend quarries, three and a half miles 
north of Middle Granville, are worked by two companies. Their 
product is a red roofing slate. 

The Hatch Hill group of quarries is six miles southeast of: 
Whitehall. There are four openings. 

The slate is of a bright-red color. A part of it is split at the 
quarry into roofing material. Perhaps an equally large amount 
is cut into floor-tiling, billiard table tops and house trimming 
materials. These quarries are much deeper than those of the 
Granville red slate range, and the slate has a brighter red color, 
and is more easily worked than that of the latter range. 

Their product, mostly finished stock, has to be carted by teams 
six miles to Whitehall or to Middle Granville, shipping points. 

The green slate of these Washington county quarries is almost 
all of the unfading variety, which is more durable and more valu- 
able than the sea-green slate. The variegated (purple and green) 
also is durable, but is softer and less valuable than the red, which 
is esteemed for roofing and tiling purposes. 

The purple and green slates are more abundant, and are used 
more for marbleizing. | 

A specimen of the red roofing slate of Washington county was 
tested and found to have a specific gravity of 2.84, equivalent to 
a weight of 177 pounds per cubic foot. It contained 1.87 per 
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cent. of ferrous oxide and 7.36 per cent. of ferric oxide. Its 
absorptive percentage was 0.15. It lost 0.07 per cent. in weight 
in the sulphuric acid solution test. It remained unchanged in 
tests of alternate freezing and thawing. 

The estimated production of red roofing slate in 1889 was 
5,000 squares. The ruling prices per square were as follows :* 


INURE VE Sele ccc ewh ealen PValeMatetea ibe eid diy $8 00 to $10 00 
rele sais, 4 otc bio Wid dbln'seldile os coudle'e 3 50to 4 00 
re 3 50to 4 00 
5 re 275 to 3 00 
I ag V6 4 se Wales ss cece ecvas ses 250to 2 75 


Nots.— A recent bulletin of the United States Census gives a list of firms producing slate, 
and the statistics of production, labor, wages, etc. According to this report there are sixteen 
quarries in this State, which produced in 1889 17,167 squares of roofing slate, and slate for 
other purposes valued at $44,877, making a total value of $130,603. 


LIMESTONE AND MARBLE 


Limestones consist essentially of calcium carbonate. They are, 
however, often quite impure; and the more common accessory 
constituents are silica, clay, oxides of iron, magnesia, and bitumi- 
nous matter. And these foreign materials may enter into their 
composition to such an extent as to give character to the mass, 
and hence they are said to be silicious, argillaceous, ferruginous, 
magnesian, dolomitic, and bituminous. 

The chemical composition is subject to great variation, and 
there is an almost endless series of gradation between these 
various kinds of varieties. Thus, the magnesium carbonate may 
be present, from traces, to the full percentage of a typical dolo- 
mite. Or, the silica may range from the fractional percentage to 
the extreme limit where the stone becomes a calcareous sand- 
stone. Orystallized minerals, as mica, quartz, talc, serpentine 
and others, also occur, particularly in the more crystalline 
limestone. 

In color there is a wide variation—from the white of the more 
nearly pure carbonate of lime through gray, blue, yellow, red, 
- brown, and to black. Thecolor is dependent upon the impurities. 

The texture also varies greatly. All limestones exhibit a 
crystalline structure under the microscope, but to the unaided 
eye there are crystalline and massive varieties. And there are 


* Letter of Hugh Williams of Middle Granville, January 22, 1890. 
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coarse crystalline, fine crystalline, and sub-crystalline, according 
as the crystals are larger, smaller, or recognized by the aid of a 
magnifying glassonly. The terms coarse-grained and fine-grained 
may apply when there is a resemblance to sandstone in the granu- 
lar state uf aggregation. Other terms, as saccharoidal (like sugar), 
ovlitic, when the mass resembles the roe of a fish; crinoidal, made 
up of the stems of fossil crinoids, also are in use, and are 
descriptive of texture. The state of aggregation of the con- 
stituent particles varies greatly, and the stone is hard and com- 
pact, almost like chert, or is loosety held together and crumbles 
on slight pressure, or again it is dull and earthy as in chalk. 

The crystalline, granular limestones, which are susceptible 
of a fine polish, and which are adapted to decorative work, are 
classed as marbles. Inasmuch as the distinction is in part based 
upon the use, it is not sharply defined and scientific. Generally 
the term is restricted to those limestones in which the sediments 
have been altered and so metamorphosed as to have a more or 
less crystalline texture. There is however some confusion in the 
use of the terms, and the same stone is known as marble and 
limestone, e. g., the Lockport limestone or marble; the limestone 
and coral shell marble of Becraft’s mountain, near Hudson; the 
Lepanto marble or limestone near Plattsburg, and others. 

The fossiliferous limestones are made up of the remains of 
organisms which have grown in situ, as for example, the coralline 
beds in the Helderberg and Niagara limestones, or have been 
deposited as marine sediments. In the case of the latter the fossils 
are more or less comminuted and held in a calcareous matrix. 
Generally the fossil portions of the mass are crystalline. The 
Onondaga gray limestone from near Syracuse, and the Lockport 
encrinital limestone are good examples. 

The fossil remains are less prominent and scarcely visible in 
some of the common blue limestones, as in the lower beds of 
Calciferous and in some of the Helderberg series. These rocks 
are compact, homogeneous and apparently uncrystalline 
and unfossiliferous. They are usually more silicious or 
argillaceous, that is, they contain quartz or clay, the latter 
often in seams rudely parallel with the bedding planes. On 
weathering, the difference in composition is often markedly 
apparent at a glance. Similar differences in composition are seen 
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in the more crystalline marbles, and are evident either by varia- 
tion in color, or in the presence of foreign minerals, as mica, 
quartz, hornblende, pyrite, ete. 

The variation in the strength and durability is as great as in 
the composition and texture. Some are stronger than many 
granites in their resistance to crushing force, and equally endur- 
ing ; others consist of loosely cohering grains, and are friable 
and rapidly dissolved by atmospheric agencies. The more sili- 
cious and compact limestones are generally the more durable 
and stronger; in the marbles the well-crystallized and more 
homogeneous texture consists with endurance and strength. 
Both the magnesian and dolomitic varieties are good stone as is 
proven by the Calciferous and the Niagara limestones, and in the 
marbles of Tuckahoe and Pleasantville, in Westchester county. 

Crystalline limestones occur in New York city and Westches- 
ter county, and in the Highlands of the Hudson. In the Adi- 
rondack region there are numerous localities. The rock in many 
of them is too impure and has too many foreign minerals 
to admit of its use as marble. Quarries have been opened in 
Westchester, Putnam and Dutchess counties, which have yielded 
a large amount of fine white marble. Inthe northern part of 
the State, the Port Henry and the Gouverneur quarries have been 
productive. The geological horizon of some of these marbles is 
in doubt. The belt in the eastern part of Dutchess and Putnam 
counties belongs to the Vermont marble range, and is probably 
metamorphosed Trenton limestone. The Westchester marbles 
may be of the same age. 

The limestones which furnish building stone in this State are 
the Calciferous, Chazy, Birdseye, Black River, Trenton, Niagara, 
Lower Helderberg, Upper Helderberg, or Corniferous, and Tully. 
The geographical distribution is given in the following notes, and 
in the order of geological succession, from the lowest to the 
highest. 

CatcIFERous SANDROOK. 

The rocks of the Calciferous formation in the Mohawk valley 
and in the Champlain valley are more silicious than at the south- 
west, in Orange county and in the Hudson valley, and hence the 
‘designation asa sandrock. Much of it at the north is a limestone 
rather than a sandstone, and may be termed a magnesian or silicio- 
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magnesian limestone. Nearly all of the limestones, which are 
quarried for building stone, in Orange and Dutchess counties are 
from this formation. The stone occurs generally in thick and 
regular beds. It is hard, strong and durable and is adapted for 
heavy masonry as well as for fine cut work. The quarries near 
Warwick, Mapes’ Corners and near Newburgh in Orange county 
and those on the Hudson River, near New Hamburg, are in the 
Calciferous. The Sandy Hill quarry and those at Canajoharie 
and Little Falls are also in it. 


TRENTON LIMESTONE. 


_ Under this head the Chazy, Birdseye, Black River and Trenton 
limestones are included. | 

The Chazy limestone crops out in Essex and Clinton counties 
and in the Champlain valley — its typical localities. The beds 
are thick and generally uneven. Regular systems of joints help 
the quarrymen in getting out large blocks. Quarries at Wills- 
boro Point and near Plattsburg are in the horizon of the 
Chazy. The stone is suitable for bridge work and for heavy 
masonry. ; 

The members of the Trenton above the Chazy limestone are 
recognized in many outcrops in the southeastern part of the 
State; in the Hudson-Champlain valley; in the Mohawk val- 
ley ; in the valley of the Black River and northwest, border- 
ing Lake Ontario; and in a border zone on the north of 
the Adirondacks, in the St. Lawrence valley. In a formation 
so widely-extended there is, as might be expected, some 
variation in bedding, texture and color. Much of the 
Trenton limestone formation proper is thin-bedded and shaly 
and unfit for building stone. In the Birdseye also the 
stone of many localities is disfigured on weathering, by its pe- 
culiar fossils. Generally the stone is sub-crystalline, hard 
and compact and of a high specific gravity and dark-blue 
to gray in color. But the variation is wide, as for example, 
between the black marble of Glens Falls and the gray, crystalline 
rock of the Prospect quarries near Trentun Falls. The variation 
is often great within the range of a comparatively few feet ver- 
tically ; and the same quarry may yield two or more varieties of 
building stone. In several quarries the Birdseye and Trenton 
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re both represented. Many quarries have been opened in the 
' formation and there are many more localities where stone has 
been taken from outcropping ledges, which are not developed 
into quarries proper. The more important localities which are 
worked steadily are: Glens Falls, Amsterdam, Tribes Hill, Cana- 
‘joharie, Palatine Bridge and Prospect in the valley of the 
“Mohawk ; and Lowville, Watertown, Three Mile Bay, Chaumont 
and Ogdensburg in the Black River and St. Lawrence valleys 
The railroad and canal lines, which traverse the territory occu- 
Bpied by these formations, afford transportation facilities and 
offer inducements to those who are seeking new quarry sites 
| where these limestones may be found in workable extent. 


NiaGarRa Limestone. 


The Niagara limestone formation is well developed west from 
ochester to the Niagara river; and there are large quarries in 
it at Rochester, at Lockport and at Niagara Falls. The gray, 
sub-crystalline stone in thick beds is quarried for building pur- 
poses. It is filled with encrinital and coralline fossils and the un- 
ecual weathering of the matrix and the fossiliferous portions are 
sometimes such as to give the dressed surface a pitted appearance 
with cavities which roughen and disfigure it. For founda- 
ions and heavy masonry it is well adapted. It has been exten- 
sively employed in the western part of the State. 


Lower HeiprersEerRG LIMESTONES. 


The Water-lime, Tentaculite and Pentamerus limestones are 
included in this group. The outcrops are in the Rondout valley, 
southwest from Kingston to the Delaware river; in the foot. 
hills east of the Catskills —in Ulster and Greene counties; on 
Becraft’s mountain, near Hudson; and in a belt stretching west 
from the Hudson valley, along the Helderbergs and across 
Schoharie into Herkimer county. 

The Tentaculite limestone is dark-colored, compact and in 
thick beds and can be quarried in large blocks. Some cf it can 
be polished and makes a beautiful black marble, as for example, 
that of Schoharie. 

The Pentamerus limestones, both the lower and the upper, are 
n thick beds and are gray, sub-crystalline in texture, and look 


428 NEW YORK 8TATE MUSEUM 


well when dressed. They are adapted to heavy masonry as well 
as for cut work. 

Quarries are opened in this group of limestones in the Scho- 
harie valley, at Howe’s Cave, Cobleskill, Cherry Valley and in 
Springfield. The quarries west of Catskill and in Becraft’s 
mountain, near Hudson, are also in it. 


Urrer He_persperGa LIMESTONES. 


The Upper Helderberg formation appears inthe Hudson valley 
at Kingston; thence it runs in a belt west of the river, to the 
Helderberg mountains, bending to the west-northwest, and then 
west it continues across the State to the Niagara River and Lake 
Erie. The subdivisions are known as the Onondaga, the Cor- 
niferous and the Seneca limestones. The first is more generally 
recognized as the “Onondaga gray limestone” and the last as 
the Seneca blue limestone. 

There is much diversity in the limestones of this group in 
its long range of outcrop. The Onondaga gray stone is gray 
in color, coarse crystalline; and makes beautiful ashlar work, 
either as rock face or as fine tooled, decorative pieces. 

The Corniferous limestone is hard and durable, but it is so full 
of chert that it can only be used for common wall work. 

The Seneca blue limestone is easily dressed and is a fairly 
good building stone. 

Limestone of the Upper Helderberg epoch is quarried exten- 
sively at Kingston, Ulster county, and isa valuable building stone. 
In Onondaga county there are the well-known Splitrock and 
Reservation groups uf quarries, which have produced an immense 
quantity of excellent and beautiful stone and which has found 
a market in all of the central part of the State. They are inthe 
lower member of the group. Going west, there are the large 
quarries in the Seneca limestone at Union Springs, Waterloo, 
Seneca Falls and Auburn. The LeRoy, Williamsville, Buffalo 
and Black Rock quarries are in the Corniferous limestone. 

The aggregate output of the quarries in the Upper Helderberg 
limestones exceeds in value that of any other limestone formation 
in the State. The many quarries of the Trenton probably pro- 
duce more stone. | 


DESORIPTION OF MARBLE AND LIMESTONE QUARRIES 4929 


Tutity Limestone. 


The Tully limestone lying above the Hamilton shales, is a thin 

ormation which is seen in Onondaga county and to the west — 

n the shores of Cayuga lake —in Seneca county and disappear- 

ing in Ontario county. It does not furnish any stone other than 

for rough work and in the immediate neighborhood of its 
outcrops. 

CatcaRrEous TuFA 


_ Asa supplement to the limestones the quarry in calcareous 

tufa at Mohawk, in the Mohawk valley, should here be men- 
tioned, although the quarry is of no importance and there is no 
_ outcrop large enough for much work in it. 


DESCRIPTION OF MARBLE AND LIMESTONE 
QUARRIES 


Marbles 


New York City.—A white, crystalline limestune was formerly 
quarried at Kingsbridge and used in the c..nstruction «f buildings 
in the city. The same limestone is now exposed in the deep cut 
made for the Harlem ship canal. Crystalline limestone has 
been quarried at Morrisania and Mutt Haven also, but they 
can scarcely be called marbles in a pr.per sense, although used 
fur ordinary construction. . 


Tremont, New York City.— Four quarries have been opened 
in the white marble in Tremont, and worked for house trimmings 
and ordinary construction. The Tremont marble can be seen in 
the new buildings of St. John’s College, Fordham, where it has 
been used effectively with the dark-blue gneiss. The output of 
these quarries is small and unimportant. 


Tuckahoe, Westchester County.—The Tuckahoe Marble 
Company and the New York Marble Company quarry marble at 
Tuckahoe. The first-named company works what was form- 
erly known as Young’s quarry. The latter company has a 
large quarry adjoining it on the north. The stone of these 
quarries is coarsely-crystalline in texture and pure white. 
In composition it is a true dolomite. A sample from the New 
York Quarry Company (J. M. Masterton) was found to contain 
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30.63 per cent. of lime, and 2.77 per cent. of magnesia, and 0.91 
per cent. of insoluble matter. The specific gravity was 2.868, 

equivalent to 178 pounds per cubic foot. The absorption test 

indicated 0.14 per cent. of water absorbed. The loss in weight 

when acted upon by sulphuric acid gas amounted to 0.25 per 

cent. Freezing and thawing produced no apparent change. At 

a high temperature the specimen was calcined and crumbled at 

the touch. The Tuckahoe quarries have been worked since 
1820, and have produced a large aggregate of marble, which has 

been put in large and expensive buildings in cities along the 

Atlantic coast from Boston to New Orleans. It is comparatively 

durable and resists the action of the weather better than much 

of the Vermont and the foreign marbles, which have been used 

in New York city. A noticeable change from long exposure is 

a slight yellowish shade of color, which can be seen in the United 

States Assay Office building, Wall street, in the building of the 

National Shve and Leather Bank, and in the houses of the cardi- 

naland of the archbishop on Madison avenue. Some of the more 
prominent structures in which Tuckahoe marble has been used 

are the following: The United States Post-Office, United States 
Naval Observatory and the Soldiers’ Home, Washington, D. C.; 
the City Hall, Brooklyn; the A. T. Stewart buildings on Broad- 
way and Fifth avenue, New York, and the Sears building, 

Vendome Hotel and Revere Bank in Boston. 


Pleasantville, Westchester County.— The Snowflake Marble 
Company’s quarry is one mile southeast of the village of Pleas- 
antyille. This marble is white and very coarse-crystalline It 
is much harder than the Vermont marbles and does not compete 
with them for monumental work. The chemical analysis shows 
it to be a dolomitic limestone or marble. Examples of its use 
are: St. Patrick’s Roman Catholic Cathedral, Fifth avenue, and 
the Union Dime Savings building, Sixth avenue and Thirty- 
second street, New York city; also the Methodist Episcopal 
church in Sing Sing. 


Hastings, Westchester County.— The marble quarries near 
Hastings produce a white, fine-crystalline, dolomitic stone. ie 
have been idle for many years. 
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Sing Sing, Westchester County.— The crystalline limestone 
ast of the State prison and on the State property was formerly 
worked for marble; and the prison buildings and the State Hall 
at Albany are built of stone which came from these quarries. 
White limestone in the Dover Plains — Patterson valley has 
been opened at several points between Patterson on the south and 
Dover Plains on the north, and a white marble has been obtained 
and worked up largely for monumental bases and gravestones. 
The stone of these quarries is bluish white and fine-crystalline in 
texture and is readily dressed. ‘They have been idle for several 
years past. 


Towner’s Four Corners, Putnam County.— The old quarry 
at this locality was opened two years ago for stone to be used in 
the construction of the Sodom dam. The stone is gray and 
white, rather coarse-crystalline and contains many crystals of 
white pyroxene scattered through the mass. The friable and 
decomposed condition of the ledges near the quarry leads to the 
belief that the stone is not very durable. 


Gouverneur, St. Lawrence County.— At Gouverneur there 
are three companies working marble quarries. The works and 
quarries are located about one mile southwest of the village and 
near the R., W. & O. railroad line. There are two leading varie- 
ties of stone obtained in these quarries; a light-gray at the top 
and a dark-blue at the bottom. The latter resembles, when 
dressed, some of the gray granites. Both varieties are coarse- 
crystalline in structure. A specimen from the St. Lawrence 
Marble Company’s quarry was found to have a specific gravity of 
4.756, equivalent to a weight of 171 pounds per cubic foot ; 51.57 
per cent. of lime, 3.29 per cent. of magnesia and 1.29 per cent. 
insoluble matter. The absorbed water amounted to 1.16 per cent. 
The loss, when acted upon by sulphurous acid gas, was 0.15 per 
cent.; freezing and thawing produced no apparent change. Ata 
high temperature, (1200°-1400°) the specimen was fully calcined. 
“The Gouverneur marble was employed at least fifty years 
ago for gravestones, and in the Riverside cemetery, at Gouver- 
neur, these old gravestones, bearing dates from 1818 onward, can 
now be seen. As compared with the white marble headstones 
from Vermont it is more durable; and there is not so luxuriant 
2 growth of moss and lichen as on the latter stone, but in the 
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case of the older Gouverneur stone some signs of decay and dis- 
integration, particularly on the tops, are noticeable, and small 
pieces can be chipped off with the knife blade. The durability 
of the stone for building purposes has been tested in some of the 
older structures in Gouverneur.” 

The leading use of the Gouverneur marble is for monuments. 
A large amount is sold for rock-ashlar, for buildings, principally 
to western markets. It may be seen in several business blocks 
in Gouverneur; Hubbard House, Malone; in the Presbyterian 
church. Canton; in the Flower Memorial Chapel, Watertown ; 
and the State Asylum for the Insane at Ogdensburg, and Merrick 
block, Syracuse. 


Canton, St. Lawrence County.— A grayish-white marble is 
opened in this town, four miles easterly from Canton. It has 
not been worked lately. 


Verp-AnTiquE Maresie. 

Thurman, Warren County.— The verd-antique marble locality 
is open in this town, eight miles northwest of Thurman, and. 
five miles from Glendale station. The quarry was worked for 
three years and then abandoned. The stone is of a yellowish- 
green color and not the deep rich green, characteristic of precious 
serpentine. 


Bolton, Warren County. — Localities of serpentine marble are 
known in this town, but they have not been developed into 
quarries. | 


Port Henry, Essex County.— The Burlington Manufacturing 
Company has a quarry of verd-antique marble about one-quarter 
of a mile north of the Cheever ore bed. The stone is coarse- 
granular, green and white, speckled, in color and is capable of 
taking a good polish. The place has been idle since 1886. 


LIMESTONES. 


Warwick, Orange County.— The blue, magnesian limestone 
formation here affords a good building stone for the local supply, 
and the quarries are worked at intervals, according to the 
demand. 
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Mapes Corner, Orange County.— The quarries on Mount 
Lookout near Orange Farm station of the Pine Island Branch 
railroad furnish stone to Goshen, Chester and the adjacent 
country. The stone occurs in thick beds and is adapted for 
massive wall work. The Presbyterian, Methodist Episcopal and 
Roman Catholic churches in Goshen and the Roman Catholic 
church in Chester are examples in construction. 


Newburg.— Blue limestone is quarried southwest of the city, 
near the old Cochecton turnpike, and on the north slope of Snake 
Hill. It has been used largely for retaining walls and founda- 
tions in the city. St. George’s Protestant Episcopal Church is 
built of stone from this range. North of the city there is a small 
quarry on the river road. 


New Hamburg, Dutchess County.— The quarry, two miles 
north of New Hamburg, is worked for bridge stone for the 
N. Y.C. & H. R. R. R. Co. and for ballast. 


Kingston, Ulster County. — The outcrops of the Onondaga 
limestone formation in the city have afforded stone for build- 
ing from the earliest settlement of the place, and the old stone- 
houses are in part built of this stone. Quarries have been opened 
from the Kingston and Rondout railroad on Main street, and 
near Union avenue southwest to the cemetery, and near Washing- 
ton and Pearl streets in the western part of the city. The beds 
are from two to eight feet thick. Two well-marked systems of 
vertical joints divide the rock into blocks of a size convenient for 
quarrying. Freshly-fractured surfaces of this limestone are of a 
dark-blue shade; weathered surfaces are gray, in some cases 
brown-yellow. Thin seams of argillaceous or more clayey rock, 
from one-sixteenth to one-fourth of an inch, alternating irregu- 
larly with the calcareous portions, cause unequal wear in exposed 
faces and develop lines of dirty yellow in the gray background of 
the stone, which are unsightly. They do not, however, impair 
seriously its strength or durability, except when the stone is set 
on edge. Some chert and scattering crystals of pyrite occur in 
some of the surface beds, but the lower and thicker beds appear to 
be free from these minerals. Thestone is best adapted for founda- 
tions and for heavy masonry as it is hard, dense, very strong and 
to be had in large blocks. These quarries have furnished the 
great bulk of stone used in Kingston. The piers of the Pough- 
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keepsie bridge ; part of the anchorage and piers of the New 
York and Brooklyn bridge ; locks at Cohoes and Waterford, and St. 
Patrick’s Roman Catholic Church in Newburgh are examples of 
the Kingston limestones. These quarries are not worked con- 
tinuously. 


Greenport, Columbia County.— The quarries near Hudson in 
the town of Greenport are opened on the north end, and in the 
western escarpment of Becraft’s mountain. Geologically they 
are in the Upper Pentamerus and Encrinal limestone divisions of 
the Lower Helderberg horizon and the stone is a nearly pure car- 
bonate of lime. It is gray to reddish-gray in color, sub-crystal- 
line to crystalline and highly fossiliferous. The beds are from 
four inches to six feet thick, and afford blocks of large size. The 
stone is susceptible of a high polish, and is adapted to decorative 
purposes, preferable for interior work. It has been known as 
‘“‘coral-shell marble” and ‘‘scutella marble.” Nearly all of the 
foundations and retaining walls in the city of Hudson are of this 
stone. The Presbyterian church is a good architectural example 
of its use. The quarries of F. W. Jones are worked continuously 
and the railroad connects them with the New York Central and 
Hudson River railroad and the river. | 


Champlain Valley. 


Saratoga Springs, Saratoga County.— Blue limestone for 
common masonry has been quarried at several places in the 
town. | | | 

The largest quarries are those of Charles G. Slade and Isaac F. 
Wager, about three miles west of the village. The geological 
horizon is Calciferous and Trenton. 

The stone is of a dark-blue shade. That of the thick beds is 
rather easily dressed and is worked up into dimension blocks for 
curbing, and house-trimming and heavy bridge work on the 
Delaware and Hudson Canal Co.’s railroad lines. It has to be 
carted to Saratoga, where a large part of the total output is used 
in house-work. 


Sandy Hill, Warren County.— The Sandy Hill Quarry Com- 
pany has extensive quarries two miles from the Sandy Hill rail- 
road station, and a half mile northeast of the canal. 


' 
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The formation is that of the calciferous sand rock. A large 
area has been worked over to a slight depth. There is a thin 
covering of earth from one to two feet thick; then quarry beds 
one to seven feet thick, down at least to forty feet. The dip is 
less than five degrees to the south. 

Open and vertical, dirt-filled joints are a peculiar feature and 
facilitate the removal of huge blocks. The long working face 
and natural drainage are also advantages. And with a com- 
plete equipment of steam drills, derricks and movable railways, 
the capacity of production is large. The annual output in cubic 
yards is greater than that of any other single building-stone 
quarry in the State, and is increasing from year to year. 

The stone is of a light blue color, and fine-grained. Its specific 
gravity is 2.764 and its weight per cubic foot 172 pounds. A 
partial chemical analysis gave 27.35 per cent of matter insoluble 
in dilute hydrochloric acid. The lime and magnesia are present 
in proportions approximating to a dolomite. The absorption 
capacity was found to be 0.14 per cent. When treated with a 
1 per cent. solution of sulphuric acid the loss in weight was 
2.51 per cent. Freezing and thawing did not produce any 
apparent effect. Exposed to a heat of 1200° to 1400° F. the 
stone was partially calcined and crumbled with a blow. On 
account of its hardness, it can not be dressed economically, and 
very little of it is used for housework. It is specially adapted 
to heavy masonry. It was used in the Arthur Kill bridge on 
Staten Island sound, in the rear wall on Governor’s Island, in the 
walls of the sunken track of the Harlem railroad, in the Croton 
aqueduct gatehouse, New York city, the Poughkeepsie bridge 
piers, and in the battle monument at Bennington, Vermont. 


Glens Falls.— There are two large quarries in the Trenton 
limestone, one on each side of the Hudson river at Glens Falls. 
That of the Morgan Lumber and Lime Company on the Saratoga 
county side is no longer worked for building stone. The quarry 
on the left bank, in Warren county, belongs to the Glens Falls 
Company, and is worked for black limestone or “ marble.” 

-There is a long working-face in which a gray, crystalline lime- 
stone is seen in thin beds at the top, then the black marble, 
which has, in two beds, a total thickness of twelve feet. 
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The gray limestone is sold in the rough for common wall work, 
or cut into house-trimming material. 

The black marble is fine-grained and compact, hard and brittle, 
but can be dressed in any style. It takes a brilliant polish and is 
jet black. Its specific gravity is 2.718 and its weight per cubic 
foot 159.4 pounds. According to analysis it is a magnesian lime- 
stone, carrying a high percentage (30.18) of matters insoluble in 
hydrochloricacid. The percentage of water absorbed is relatively 
low, 0.08. The specimens remained unchanged in the tests by 
alternate freezing and thawing. At a high heat (1200°-1400°) 
the stone was calcined and crumbled to the touch. 

For tiling it is particularly well adapted, as it does not wear 
slippery. It is worked up in a mill at the quarry, and tiles, 
shelves. mantels, lintels, coping-stone, wainscoting, billiard table 
tops and material for all inside, decorative work, are cut. Among 
the examples of inside work, the building of the Equitable 
Insurance Company, Broadway, New York, is perhaps the best. 
The market for it is all over the country. 

The quarry is at the side of the Champlain canal (feeder) and 
one-half mile from the Delaware and Hudson Canal Company’s 
railroad. 


Whitehall, Washington County.— The quarry of the Arana 
Marble Company at the side of the railroad, about half way 
between Whitehall and Fair Haven, has not been worked except 
for stone for flux in iron furnaces. 


Crown Point, Essex County.— The quarries in this town have 


not been worked recently. 


Willsboro Neck, Essex County.— The Chazy limestone on 
this Neck, has been opened in two large quarries. A large 
business was done in 1854 and thereafter for about twenty years, 
and much of the stone was used in the foundations of the 
Capitol at Albany, and in those of the New York and Brooklyn 
bridge. | 

The stone can be seen in the Reformed Church, Swan street, 
Albany, and in the State Street M. E. Church in Troy. It has 
been known in the market as “Lake Champlain bluestone.” 
The stone is light-blue in color, weathering to a light-gray. 

The light stripping necessary to open the quarries, the uniform 
thickness of the beds, the regular, vertical joints, and the loca- 
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tion on the lake accessible by boats, are notable advantages. 
One quarry only is now worked and that in a small way. 


Plattsburg, Clinton County.— In the vicinity of Plattsburg 
there are several small quarries in the Chazy limestone which 
furnish stone for construction in the town. The St. John’s 
Roman Catholic Church and the First Presbyterian Church are 


built of this stone. 


South of Plattsburg three and a half miles, the Burlington 
Manufacturing Company has a quarry where a limestone is 
obtained, which is known in the market as ‘ Lepanto marble ” 
It is fine-crystalline in texture, gray to red in color, and takes a 


high polish. The specific gravity is 2.709, and its weight per 


cubic foot is 168.8 pounds. It contains 1.54 per cent. only of 
matter insoluble in dilute hydrochloric acid and 94.87 per cent. 
of calcium carbonate. The absorption test showed 0.145 per 
cent. of water absorbed. In freezing and thawing there was no 
change, but at a high heat the stone was fully calcined and 
crumbled to the touch. 

The stone has to be hauled by teams to the lake, one mile east 
of the quarry. It is dressed at the company’s works in Burling- 
ton, Vermont. 

The principal markets for it are Burlington and Plattsburg. 


Mohawk Valley. 


In Schenectady county there are two small quarries on the 
south side of the Mohawk river, and near Pattersonville station, 
which are worked at infrequent intervals for the local market. 
They are in the horizon of the Trenton limestone. 


Amsterdam, Montgomery County.— The Birdseye limestone 
and the Trenton limestone outcrops in the valley of the Chuc- 
tanunda creek afford sites for quarrying building stone, and four 
quarries have been opened north of the town of Amsterdam, 
and ata height of 180 to 250 feet above the Mohawk valley. 
The stone is in beds from six inches to three feet thick which are 
almost horizontal. The rough stone is sold for making lime, 
the best is cut into platforms, sills, lintels, and house-trimming 
materials. The principal markets are Amsterdam, Albany, 
Cohoes and Troy. Shanahan’s quarry furnished a large amount 
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of stone for the foundation of the Capitol at Albany. The other 
quarries are Hewitt’s and Vanderveer’s. 


Tribes Hill, Montgomery County.— There are two large 
quarries near the station ofthe N. Y.C. &©H. R. R. R. at Tribes 
Hill: that of Henry Hurst & Son, a few rods west of the depot, 
and one east of it, belonging to James Shanahan. The former 
is worked steadily and mainly for constructions in the neighbor- 
ing towns; the latter has been idle for several years. | 

The upper strata in both quarries are of blue limestone suitable 
for common rubble work or for lime making. The graystone of 
the thicker and lower beds is fine-crystalline to sub-crystalline in 
texture, and having a specific gravity of 2.718. The computed 
weight per cubic foot is 169 pounds. It contains, according to 
analysis, matters insoluble in dilute hydrochloric acid 2.48 per 
cent ,and oflime 53.57 percent. or equivalent to 95.68 per cent., of 
calcium carbonate. The absorption percentage was found to be 
0.14. Freezing and thawing produced no change. At a red 
heat it was reduced to lime. 

The markets for Tribes Hill limestone are Coe Troy, 
Cohoes, Stillwater, Mechanicville, Hoosick Falls, Johnstown and 
Gloversville. 

The Edison House, Schenectady, is an example in construction. 

Fine-tooled surfaces are of a light-gray shade of color ; polished, 
it looks almost like a black marble.* 

Quarries have been opened at many points in the valley of the 
Mohawk between Amsterdam and Little Falls, and in the Trenton 
and Birdseye limestone formations. Some of them have been 
idle for many years; others have furnished small quantities of 
stone for home use, and hence are only of local importance. 


Canajoharie, Montgomery County.— There are three building- 
stone quarries opened in and near Canajoharie, and in the Calcif- 
erous formation, two of which are worked continuously. The 
openings are large, and there is much variation in the beds. The 
leading verieties area bluestone and a gray, sub-crystalline stone, 
the latter of which is cut for monumental bases, sewer blocks, 
house trimmings and canal lock construction. A specimen 
of the gray variety from the quarry of A. E. Shaper: was 


* There is a fine cubical block from Mr. Shanahan’s quarry in the State Museum collection 
whose polished face is almost jet black. 


q 
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examined and gave an analysis 46.92 per cent. of lime, equivalent 
to 83.92 per cent. of calcium carbonate and 10.06 per cent. of 
insoluble matters. The specific gravity was 2.726 and the weight 
169.9 pounds per cubic foot. Its absorptive capacity was found 
to be 0.07 per cent. The alternate freezing and thawing produced 
no change, but the high temperature calcined the specimen so 
that it fell to pieces in handling. The stone of these quarries can 
be seen in the churches of Canajoharie and Fort Plain, and in 
some of the large mill buildings of Utica. 


Palatine Bridge, Montgomery County.— On the north or left 
bank of the Mohawk there are two large quarries which furnish 
blue and gray limestones for common wall work and for cut work. 
These quarries are in the same formation as those across the 
river in Canajoharie, and the stone resembles closely that of the 
latter quarries. In all of them the beds dip southerly 5° to 10°, 
and the stripping is comparatively light. 


At Fort Plain and St. Johnsville, Montgomery County, the 
Birdseye limestone is opened in small quarries for local use. 


Little Falls, Herkimer County. — There are three quarries in 
the Calciferous sandrock, in the bluff north of the town, which 
produce stone for common wall work for local use. The stone is 
fine-grained and of a bluish-gray shade of color, weathering to gray. 
Northwest of the town one and a half miles, there is a quarry on 
the Wilcox property and in the Trenton and Birdseye limestone. 
The stone is sold for curbing and flagging mainly. 


Newport, Herkimer County.— In this town there are three 
quarries in the limestone, which furnish stone for local use, and 
for canal lock construction. 


Holland Patent, Oneida County. — The quarries in the Tren- 
ton limestone at this place are of local importance only. 


Prospect, Oneida County.— The canon of the West Canada 
creek has exposed the Trenton limestone between this place and 
Trenton Falls, and made the upper beds easily accessible, and 
workable to advantage. 

On the west side of the creek (Oneida County) Evan T. Thomas 
and H. & L. N. Jones have quarries; on the east side, in Herkimer 
county, there are two quarries, worked by Edward Callahan and 
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George & Griffith of Utica. The covering of soil and earth is 
light, and is thrown into the gorge with waste rock. The beds 
lie nearly horizontal and are thin so as to be cut to advantage for 
platforms, flagging-stone, lintels, sills and water-tables. The 
stone is carted to Prospect station, one and a half miles, and 
there shipped. 

A representative specimen of the best stone from the quarry of 
Evan T. Thomas was found to have a specific gravity of 2.725 
and a weight per cubic foot of 169.8 pounds. The percentage of 
lime 53.10 found, indicates 94.82 per cent. of calcium carbonate. 
The absorption percentage is 0.14. The freezing and thawing 
tests produced no apparent change; heating to 1200°-1400° F., 
and cooling suddenly made it a crumbling mass of lime. 

The stone of these quarries is known as “Trenton gray lime- 
stone.” It has been employed extensively in Utica, Rome, 
Norwich and other places. Examples of it are in the United 
States Government building, in St. John’s Roman Catholic and 
in St. Paul’s Lutheran churches in Utica; in the Roman Catholic 
churches at Little Falls and at Sandy Hill; and in the Methodist 
Episcopal church in Herkimer. Some of the stone is cut at 
Utica into monumental bases. The best cut stone is gray in color 
and sub-crystalline in texture. 

It fades after long exposure to the atmosphere and loses its 
freshness of surface. 


Leyden, Lewis County.— Blue limestone has been quarried 
near Talcottville, on Sugar river at Leyden station, and near 
Port Leyden. Much stone for canal lock construction has been 
obtained at some of the Leyden quarries. 


Lowville, Lewis County.— L. H. Carter and Hiram Gowdy 
have quarries southeast of the village, and east of the R., W. & 
O. R. R. line. The geological horizon is that of the Trenton and 
Birds-eye limestones. The beds are nearly horizontal, and some of 
them are two to three feet thick. The heavy beds furnish stone 
for bridge abutments. 

The Lowville stone is generally much ‘darker in shade than the 
Prospect stone and looks well when fine-tooled. The principal 
market is Lowville and adjoining towns. Much of the stone has 
been used on the U. & B. R. branch in bridge abutments. 
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Watertown, Jefferson County.— The gray of the Trenton and 
the heavy beds of the Black river limestones are finely exposed 
to view in the gorge of the Black river at Watertown. They are 
not worked. 


Three Mile Bay, Jefferson County.— At this place the lime- 


_ stone is so thinly covered as to be readily opened, and stone for 


local use is obtained in several small quarries. Barron’s quarry 
is close to the lake shore, and half a mile from the railroad 
station. 

The lower beds are worked into cut stone for house trimming 
and cemetery work. Watertown and the lake ports are the 
chief markets. 


At Brownsville some limestone is quarried at the side of the 
Cape Vincent branch railroad for local use. 


Chaumont, Jefferson County.—There are several large quarries 
at Chaumont, two of which, Adams Bros. and Duford & Sons, are 
run steadily. The former has a quarry face a mile in length. 
They are in the horizon of the Black river and Trenton limestones. 
The beds dip westward at a small angle and are divided into 
large blocks by vertical joints. 

There is a blue limestone at the top which is made into lime, 
or used for common wall work. Under it is the gray sub-crystal- 
line variety, in what are known as the 32-inch and the 16-inch 
beds, besides thinner beds lower down. ‘The surface courses 
furnish stone for lime manufacture. The stone of the thicker 
beds is cut for lock facing and bridge work; the thin beds are 
worked into house trimmings. These quarries are on the shore of 
the bay, convenient to navigation and are near the railroad also. 
The product is increasing from year to year. Much of the 
Chaumont stone has been put into Erie canal locks. 

The Protestant Episcopal Church, the County Clerk’s office and 
City Opera House in Watertown are examples in construction. 

Oswego, Fulton and Utica are other markets. 


Ogdensburg, St. Lawrence County.— The number of stone 
buildings in Ogdensburg is comparatively large, and the material 
is almost all out of local quarries in the Chazy limestone formation. 
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The Town Hall and the St. John’s Protestant Episcopal Church 
are beautiful examples of the stone which is found here. The 
quarry which is now worked for the local supply is on the 
Oswegatchie River, two miles soath of the town. 


Norwood, St. Lawrence County.— A blue limestone is quar- 
ried one and a half miles from Norwood on the O. & L. C. R. R. line. 
Tt can be seen in the Presbyterian churches at Malone, Wadding- 
ton and Canton; the Roman Catholic church at Hogansburg, 
and in the county buildings at Canton. 


Schoharie, Schoharie County.— Limestones of the Lower 
Helderberg and Water-lime groups crop out in the valley east of 
the village of Schoharie, and afford excellent building stone. 
The black, tentaculite limestone is very compact and takes a high 
polish. The use thus far is for the town only. 

The Reformed Dutch Church and Revolutionary Stone Fort in 
the lower Schoharie valley, built in 1766, shows how well the 
limestone resists the weather. 


Howe’s Cave, Schoharie County.— Formerly a large amount 
of building stone was quarried here in the bluff above the 
hydraulic limestone beds. The latter only are now worked. 


Cobleskill, Schoharie County.— William Reilly has two 
quarries near this place, one a half mile northwest of the village 
and the other about two miles to the northeast. Both are in the 
Upper Helderberg limestone. 

Two principal kinds of stone are taken out — a hard bluestone 
and a gray, sub-crystalline variety, which is cut and dressed for 
dimension work. A specimen of the latter was examined and 
found to contain 53.86 per cent. of lime, or 96.18 per cent. of 
carbonate of lime, and 2.26 per cent. of matter insoluble in dilute 
hydrochloric acid. Its specific gravity was 2.713, equivalent toa 
weight of 169 pounds to the cubic foot. The absorption percent- 
age was0.109. Unaffected apparently by alternate freezing and 
thawing, it was calcined at a high heat (1200°-1400° F.). 

The stone of this quarry has a home market; it 1s shipped to 
Binghamton, Oneonta, Cooperstown, Albany and other places on 
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the Albany and Susquehanna railroad. It was used in the Ger- 
man Methodist Episcopal church, Clinton and Alexander streets ; 
‘in the Roman Catholic church, Central avenue, and in the Hawk 
street viaduct, Albany. 


Sharon Springs, Schoharie County.— The Lower Helderberg 
limestones at Sharon Springs and its vicinity are opened at. sev- 
eral points, and stone is obtained for local use in flagging, cross- 
walks and housework. The limestones of the Upper Helderberg 
epoch in their westward extension into Otsego county crop out 
in many ledges in the towns of Cherry Valley and Springfield, 
and afford good building stone for local use. The Presbyterian 
church and Belcher House, in the village of Cherry Valley; the 
Otsego County Jail, Fenimore House, and the house of Edward 
Clark in Cooperstown, are examples in construction of the stone 
from these quarries. In the town of Stark, in Herkimer county; 
a small quarry has been worked in the same gray limestone. 

The Corniferous limestone was opened many years ago in small 
quarries at Cassville, Waterville and Oriskany Falls, in the 
southern part of Oneida county. 


Perryville, Madison County.— Three quarries are worked at 
irregular times at this place. The stone is the Onondaga gray 
_ limestone and is used as there is a demand for it; mainly for 
bridge work. 

In Onondaga county the Onondaga gray limestone is well 
developed and is quarried extensively. There are quarries at 
Manlius, Jamesville, on the Onondaga Indian Reservation, and 
at Split Rock. 


Onondaga Indian Reservation Quarries.— This group of quar- 
ries is six and a half miles south of Syracuse and in the northeast 
corner of the reservation. There are five parties at work within 
a range of three-eighths of a mile from north to south. The dip 
of the beds is generally to the west-southwest, and at low angles. 
The upper beds are blue limestone which is waste, excepting a 
small part which is used for rubble. The gray limestone has a 
crystalline texture, and a specific gravity of 2.708, equivalent to 
a weight of 168 pounds per cubic foot. It is dressed readily and 
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fine-tooled surfaces are light gray, resembling the gray granites 
of Maine, and contrasting well with the rock-face stone which is 
so much darker colored. It is a strong and durable stone, as is 
proven in the old buildings in Syracuse and elsewhere. Specimens 
of fine cut gray limestone, which have been exposed to the 
weather forty-eight years in the old City Hall, exhibit no indication 
of decay, and no alteration other than a fading in color. One 
defect in the stone is the very thin, black, shaly seams which 
sometimes give it the appearance of checking; but there are no 
clay seams as in some of our limestones. 

In quarrying it is not possible to get as thick beds as in the 
granites and some of the sandstones, two feet being the average 
thickness. 

A representative specimen from Hughes Bros., of Syracuse, 
was found to contain 53.76 per cent of lime and 0.60 per cent of 
magnesia, or 96 per cent of carbonate of lime and 1.26 per cent 
of carbonate of magnesia. Matters insoluble in dilute acid were 
1.52 per cent. The water absorbed was 0.14 per cent. The freez- 
ing and thawing tests did not produce any apparent change. 
Subjected to a temperature of 1200°-1400° F., the stone was 
fully calcined. 


Split Rock Quarries. — This group is in the town of Onondaga, 
five to seven miles west of Syracuse, and in the north-facing 
escarpment of the Upper Helderberg rocks. The beds are thinly 
covered by earth, and one or two beds, at most, are worked. In 
this way a large area has been quarried over. A great deal of 
stone for the Erie canal construction was obtained from these 
quarries. * 

The Onondaga gray limestone has been the principal building 
stone in Syracuse. Among the many fine structures in which it 
has been used for walls and trimmings, may be noted the follow- 
ing: United States Government building; new City Hall; Hall 
of Languages; Syracuse University ; Onondaga County Savings 
Bank; St. Paul’s Protestant Episcopal Church; St. Mary’s 
Roman Catholic Church, and the May Memorial Church. 

Oswego, Binghamton, Elmira and other cities and towns in the 
central part of the State are markets for the stone. 


* One of the first railroads in Central New York was constructed from the Split Rock quarries 
to the canal, one mile west of Syracuse. — H. W. CLARKE. 


| 
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Union Springs, Cayuga County.—The Onondaga limestone is 
opened in a group of quarries at Hamburg, one mile south of 
Union Springs, and on Daniel Mosher’s farm, east of the village. 
A remarkable feature is the persistence of the quarry beds and 
their uniformity in the several quarries. The glacial drift on the 
limestone is from one to ten feet thick; the upper beds (or tiers, 
_as here known) are blue limestone, and from two to twenty-four 
inches thick ; the lower beds are generally thick and of a gray, 
sub crystalline stone. The thin beds answer for flagging ; the 
heavier beds are worked into dimension blocks for building, canal 
lock and bridge-pier construction. The markets are reached by 
boats on line of Erie canal. 

The Hamburg quarries were opened more than sixty years 
ago, and the old grist-mill, the Chase House and the Howland 
House, show how well the stone has stood for that length of 
time. 


Auburn, Cayuga County.— The Upper Helderberg limestone 
ledges at Auburn have afforded a good building stone; and a 
comparatively large percentage of stone buildings in that city 
are evidence of its enduring property. The Garrett Stone and 
Coal Company,* L. S. Goodrich & Son, and John Bennett & Son 
have quarries here. The first named was opened in 1810. The 
blue limestone of the upper beds is used for rubble-work only. 
The gray limestone occurring in “tiers” of from six inches to 
two feet thick, is cut for house trimmings, platforms, curbing and 
gutter-stones. It is dressed readily, and is of a light-gray color 
when fine cut; the rock face is dark colored. 

It has been used in six beautiful churches; in the City 
Hall; in the Auburn Theological Seminary buildings; in the 
State arsenal and State prison, besides many stores and other 
structures in the city. 

The principal outside markets have been Sayre, Pa., Owego, 
Elmira, Oswego, Geneva, Canandaigua, Newark Valley and 
Palmyra. 

The Corniferous or Upper Helderberg group of limestone, 
including as the upper part the Corniferous or Seneca limestone, 


* Quarry not now in operation. 
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is well represented in a belt crossing the towns of Seneca Falls 
and Waterloo, and quarries are opened in both towns, for local 
use mainly. 

The Waterloo quarries are large, and kept in operation almost 
all of the year. That of Loren Thomas, a half mile south of the 
town, has been worked for more than sixty years. Remarkably 
regular systems of vertical joints, at uniform distances apart, 
divide the stone into large, rectangular blocks, and facilitate the 
quarrying. 

The beds are from seven to twenty-six inches thick, and four- 
teen to sixteen innumber. The stone of these quarries resembles 
that of the formation to the east, in Cayuga and Onondaga 
counties. 3 

The same geological formation appears in Ontario county, and 
there are small quarries in the towns of Canandaigua and Victor, 
which do a local business. 

Going west the outcrops of the rocks of this geological epoch 
have been opened in small quarries in Mendon, Monroe County ; 
near Caledonia, in Livingston County ; and in LeRoy, Genesee 
County. There are two quarries at the latter place. They pro- 
duce stone for common wall work. Some of the limestone found 
north of the town is said to dress well, and to be capable of 
receiving a good polish. 


Williamsville, Erie County.— Several quarries have been 
opened at Williamsville, ten miles northeast of Buffalo. J.S.& 
F. H. Young and D. R. & H. Fogelsonger work quarries for build- 
ing stone, mainly, for the Buffalo market. They are small, and 
not deep, as the rock is near the surface. The stone is light- 
gray, fine-crystalline, and dresses well. 

It has a specific gravity of 2.708 and weighs 168 pounds per 
cubic foot. It contains 93.44 per cent. of calcium carbonate, and 
3.82 per cent. of insoluble matter in dilute hydrochloric acid. Its 
absorption percentage is 0.16. It resisted freezing and thawing 
tests without apparent change, but was calcined at a temperature 
of 1200°-1400° F. It is used in Buffalo for cut-stone trimmings. 
The quarries are six miles from the New York Central railroad 
line, but nearly all the stone is carted by teams to Buffalo. : 
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Buffalo.— The Corniferous limestone and the Onondaga lime- 
stone are quarried extensively in this city for all common wall 
work. 

The Buffalo Cement Company’s quarry is the northernmost. 
South of it is the Yamarthal group of quarries. The drift-earth 
is thin, covering the quarry beds to a depth of one to four feet, 
as opened thus far. The limestone is in courses, lying horizontal, 
and from nine inches to two and a half feet thick. The stone is 
dark-colored, hard, compact and strong, and is well liked for 
walls and foundations. It is delivered in wagon loads, in the 
city, at six dollars per cord. 


Black Rock, Erie County.—The Corniferous limestone at this 
place was formerly quarried for canal construction. 


N1iaGARA LIMESTONE. 


Rochester.—Nearly all of the common building stone used in 
Rochester is obtained from quarries in the northeastern and in 
the western quarters of the city. A very small part of the best 
gray stone is used for rock-face ashlar work. The business is 
entirely limited to the city. 


Lockport, Niagara County.— The Whitmore and Carpenter 
quarries are on the Erie canal, in the southwestern part of the 
town. The upper layers of stone are thin, but are succeeded by 
thick beds, to a depth of twelve to twenty-four feet. The dip is 
southward at alow angle. The stone is known as the Lockport 
gray limestone. It is light-gray, in places variegated with red ; 
dense, solid and made up of comminuted crinoidal stems and cor- 
alline masses. The fine-cut surface does not differ greatly in 
shade of color from that of the rock-faced stone. ‘These quarries 
were opened when the Erie canal was dug, in 1825, and the Car- 
penters began work here in 1829. The production has diminished 
greatly, owing to the general use of sandstones. 
It has been used in Lockport for common wall work; for house 
trimmings and monumental uses it has had a wide market. The 
various buildings in the town show how well it has withstood the 
action of the weather for years. 

The Lenox Library building, Fifth avenue and Seventieth to 
eventy-first streets, New York, is an example of its use, but one 
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in which the stone shows crevices and holes, due to unequal 
weathering of coralline masses and of the more fossiliferous 
portion. The improper position of the stone in the walls (more 
than 40 per cent. being set on edge) may explain the serious 
defects seen in this example. 

West of Lockport the Niagara limestone is quarried at Niagara 
Falls, for building in the town. Across the river, on the Cana- 
dian side, the same formation near Queenstown, furnishes some 
stone to Buffalo which is in much favor with some architects and 
builders. 

Road Metal. 


By Heryrice Ries; Revisep py IF. J. H. Merrict. 


The rocks used for road metal in New York State are diabase 
(trap.), granite, gneiss, limestone, sandstone, shale and gravel. 

Many of the local stone quarries, which are scattered over the 
State, sell for road metal the rock obtained in stripping off the 
upper layers from their quarries. 

There are a few large quarries which are operated for obtain- 
ing road metal alone and which deserve special mention. 

Many tons of material are quarried annually from the Pali- 
sades range near Piermont. The material, which is exceedingly 
tough, is either dressed for paving blocks or crushed for road 
metal. 

Farther up the Hudson river the limestone quarries of Tomkins 
Cove have been in operation for a number of years and supply 
large quantities of rock for macadam. It is one of the best 
materials used. This magnesian limestone is hard and packs 
easily and makes a good surface, but the cost of maintenance is 
considerable. 

The following is an analysis of the Tomkins Cove Rock: | 


LIM6 is a eee et eee eae eee Abe. SA 60 . 20 
Alminay.. . .1.cels bane oe ee eee iow bck ne aces Oe 11.22 
SUC so ece-nys e. Gale Fpegheeeeel seca ae ee 6.138 
Maonestan eos pap dpoud fet Qioal~ hee ee aa ee ee 10.45 
Carbonic: Acid... ¢..c:/ ee ak oc: cend ee a ae 8. 
A Cc) nae yarn Gre Sr Bic pueden 4, 
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At Iona Island a granite is quarried and crushed to five or six 
different sizes for road metal and concrete. The fine residue or 
dust is sold for polishing. 

The Hudson River Stone Supply Company has an extensive 
plant for quarrying and crushing’ granite, at Breakneck Mt., 
north of Cold Spring. The same company operates a second 
plant for supplying crushed limestone at Stoneco, north of New 
Hamburg. 

One of the largest quarries in the State is that of P. Callanan 
at South Bethlehem, Albany county. The Lower Helderberg 
limestone is the rock used and it makes a good road. 

The Cauda Galli Grit of Albany county is used in small quanti- 
ties locally and makes an excellent road, though it is not very 
durable. 

At Duanesburg, near Schenectady, sandstone of the Hudson 
River group is crushed for road metal. 

At Port Chester, Westchester county, a coarse-grained granite 
is quarried and is considerably used locally, but the best macadam 
roads of that district are of limestone from Tomkins Cove. 

The gray gneiss has been considerably used as a road material 
in Westchester county. 

On Staten Island the yellow gravel is much used for road mak- 
ing; also the diabase or trap from the Graniteville quarries, 
which is being extensively used on a system of county roads with 
the most satisfactory results. 

The materials used for making roads in the State vary with the 
locality. If the traffic on the road is moderate it is generally 
safe to use the local material, whatever its nature, unless it be 
shale, but if there is a heavy traffic it will pay in most instances 
to get a stone of superior quality from elsewhere. 

The requisite qualities of a road metal are hardness and tough- 
ness. Where both these qualities are not obtainable in the same 
stone the latter is perhaps preferable. 

Igneous and silicious rocks, though often hard, do not consoli- 
date as well nor so quickly as limestone, owing to the sandy detri- 
us formed by the first two having no cohesion. The detritus of 
agnesian limestone acts like a mortar. 
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The most efficient and economical road metals are diabase or — 
trap and syenite. 

Granite and gneiss, especially if very micaceous, are apt to dis- 
integrate rapidly and produce dust and mud. 

Shale is to be avoided, as it breaks up rapidly, forming a sticky 
mud. 

Gravel, while making a serviceable road, will not pack well, 
and is not durable. If it has to be used, some of the difficulty 
may be overcome by cracking half of the pebbles. 
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Cray. 


The clay industries of New York have been exhaustively 
described in Bulletin No. 12 of the New York State Museum 
published this year and the reader is referred to that publication 
for a complete discussion of the subject. 

The following brief extract from the above-mentioned bulletin 
will convey an idea of the condition of these industries. 

The increasing value of clay for the manufacture of brick, 


tile, terra cotta, pottery, etc., and the ever growing demand for — 


these products have given rise to an industry which is rapidly 
assuming vast proportions, and will in the near future become 
one of the most extensive and important in the country. Scat- 
tered over New York are extensive deposits of clay, many of 
them capable of being used for the manufacture of terra cotta, 
roofing tile and the coarser grades of pottery. To add to their 
value the most extensive beds of clay are situated in close 
proximity to the waterways and railroads which lead to the 
principal cities of the State. The commoner kinds of clay prod- 
ucts, such as building brick, are marketed within the State, but 
the higher grades, such as terra cotta and roofing tile, have 
found good markets outside of New York. 

The following table gives the receipts derived from the 
various branches of the clay industry during the year of 1892: 


Building, front and paving brick, 2... 2722-25 l eee $8 , 500,000 


Terra cotta...) Jock eres ee eee ee 100,000 
SOwer: Pipe 2 0 ss estes es gee eee ee 260 , 000 
Fire: briek * 5. 5 See a ee bas 50,000 
Stoneware'clay '.).3..40e.o ety a tite Wea ete 10,000 

$8,920,000 


* This does not include those manufactured in the State from clays obtained in other 
States. 


eee 
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As will be seen from the above statement bricks are the chief 

source of income. That the other branches of the clay industry 
are not further advanced is probably due in a large measure to 
the fact that the clay deposits of the State have been so little 
exploited or otherwise examined. Though many of the deposits 
have been opened up and are still being worked, there are numer- 
ous others scattered over the State which are still untouched. 
Few of the clays are found to be of sufficiently refractory char- 
acter to be used for making fire brick, gas retorts, or other prod- 
ucts which in use are subjected to a higher degree of heat; but 
for the manufacture of coarse pottery, terra cotta, paving brick, 
etc., many of the clays are eminently suited. 
- Within the last seven or eight years the manufacturers in New 
York have turned their attention toward the extensive beds of argil- 
laceous shale which the State contains, and which on trial nave 
given very satisfactory results. Several large firms are using them 
for the manufacture of sewer pipe, terra cotta paving brick and 
roofing tile. The shale formations at present used are the Salina, 
Hamilton and Chemung. The Hudson River shales are no doubt 
sufficiently argillaceous over many areas to be used for the manu- 
facture of clay products, and the same may be said of the Niagara 
shale, which weathers to a red clay. A sample of this latter 
shale from Niagara Falls was first ground and then molded in a 
stiff mud machine and found to burn to a white brick, which was 
unaffected by a temperature of 2,500 degrees. 

That the clays and shales of New York are comparatively 
undeveloped is, no doubt, largely due to the lack of knowledge 
of their extent and character. There seems, however, to be no 
reasonable doubt that they will in future become a valuable 


source of revenue. 


GEOLOGY AND GEOGRAPHY OF THE CLAY 
DEPOSITS. 


Deposits of clay occur in nearly every county of New York. 
They belong to three geological periods, namely : 

‘Quaternary, Tertiary and Cretaceous. 

The clays of the first age are by far the most common. Those 
of the second are somewhat indefinite in extent, but they probably 
include a large number of the Long Island deposits. Of the 
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third class there are undoubted representatives on Long Island 
and Staten Island, as well as some additional ones on Long 
Island, which are questionable. 

The clays of the mainland are all Quaternary so far as known. 
The problems of the Quaternary formations in New York are by 
no means solved, and it is not always possible to decide on the 
causes leading to the deposition of any particular body of clay 
by a single visit to the locality. 

A great majority of the deposits are local and basin-shaped, 
lying in the bottoms of valleys which are often broad and fertile. 
They vary in depth from four to 20 or even 50 feet; as a rule 
they are underlain by modified drift or by bed rock. The clay 
is generally of a blue color, the upper few feet being weathered. 
mostly to red or yellow. Stratification is rarely present, but 
streaks of marl are common. In some of the beds small pebbles, 
usually of limestone, are found, and these have to be separated 
by special machinery in the process of manufacture. In many 
instances the clay is covered by a foot or more of peat. 

The basin-shaped deposits are no doubt the sites of former 
ponds or lakes, formed in many instances by the damming up of 
valleys, which have been filled later with the sediment of the 
streams from the retreating ice sheet. The valleys in which 
these deposits lie are usually broad and shallow. The broad flat 
valley in which the Genesee river flows from Mt. Morris to 
Rochester is a good example. The waters of the river were 
backed up by the ice for a time, during which the valley was 
converted into a shallow lake in which a large amount of | 
aluminous mud was deposited. This material has been employed 
for common brick. 

There are a number of these deposits which are of sufficient 
interest, geologically as well as commercially, to be mentioned in 
some detail. 

At Dunkirk is a bed of clay having a depth of over 20 
feet. The upper six feet are yellow and of a sandy nature, while 
the lower two-thirds is blue and of much better quality. It is 
mentioned by Prof. Hall* in his report, and is an instructive 
example of the manner in which the clay changes in color, down- 
ward. ! 


* Geology of New York, 4th District, 1843, p. 362. 
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Around Buffalo is an extensive ‘series of flats underlain bv a 


‘red clay. A thin layer of sand suitable for tempering overlies 


the clay in spots, and limestone pebbles are scattered through it. 


Similar deposits occur at several localities to the north of the 


Ridge road and around Niagara Falls, also at Tonawanda and 
La Salle, to the north of Buffalo, as well as south of it along the 


shore of Lake Erie. No doubt much of this clay was deposited 


during the former extension of the Great Lakes. 
Prof. Hall mentions deposits of clay at the following localities: 
at Linden one mile south of Yates Center;* along the shore of 


_ Lake Ontario east of Lewiston; on Cashaqua creek + deposits 


of tenacious clay due to the crumbling of the argillaceous green 
shales; in Niagara county{ beds of clay are said to occur in 
every town, but they often contain a considerable amount of 
lime. 

A bed of blue and red clay is being worked at Brighton near 
Rochester. This deposit lies near the head of Irondequoit bay 


and was deposited by some stream flowing into it. To the south- 


east of Rochester is a large esker which extends in a northeast 


direction nearly to Brighton. Mr. Upham, who has described 


_ this esker, considers that it was formed by a river which flowed 
between walls of ice and deposited the bed of clay above 


mentioned.* 
Clays are also found at several points in the valley of the 


- Oswego river from Syracuse to Oswego, an important one being 
at Three Rivers. 


An extensive bed of red and gray clay, 20 acres in extent and 
horizontally stratified, occurs at Watertown. The deposit is 
20 feet thick and rests on Trenton limestone. 

Another deposit of considerable size is being worked at 


Ogdensburg. The clay is blue and has a depth of 60 feet. 


In the southern portion of the State we find clays in abundance, 


_inall the valleys, and lowlands. The extensive marshes near 


Randolph and Conewangoare said to be underlain by clay 
throughout their entire extent. 
* Geology of New York, 4th District, 1843, p 437. 


+ lbid., p. 227. 
tIbid , p. 444. 
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At Levant, four miles east of Jamestown, Chautauqua county, 
is an interesting bed of blue clay underlying an area of several 
acres. It is probably of post-glacial age, and the section as 
determined by an artesian well-boring is: 


Yellow sand)... ss 2 oc ees ee 4 feet 
WICKSANG. .. rcta ul ee ene eect ... 4 Inches | 
Yellow clays) 3225 Sige ores an ere 5 feet | 
Blae. clay: m, ci.) ski eee ea eee a ee 70 es 
Hard pan i: 4 sot pe Benen oeee ael eee we ; 

‘Total thickness: 2 iat. c eee eae (94> 


The owner of the clay bed states that leaves are often found 
between the layers of the clay at a depth of 15 or 20 feet. 

At Breesport near Elmira is a bank of blue clay rising from 
the valley to a height of 50 feet. It was evidently formed when 
the valley was dammed up, and has subsequently been much 
eroded so that all that now remains is a narrow terrace along the 
side of the valley. <A similar deposit is found at Newfield south 
of Ithaca. A moraine crosses the valley a mile or two south of 
it. Deposits of clay suitable for brick and tile occur extensively 
in the lowlands bordering the Mohawk river from Rome to 
Schenectady. The beds vary in thickness from six to 15 feet 
and are mostly of a red, blue, or gray color. 

Among the most extensive and important clay formations . 
occurring in New York are those of the Hudson valley. Here 
are deposits of twotypes. (1) Estuary deposits of fine stratified 
sand, yellow and blue clay, and (2) cross-bedded delta deposits, 
the materials of which are much coarser. The estuary deposits 
indicate a period of depression, and deposition in quiet water. 
The clay is chiefly blue, but where the overlying sand is wanting 
or is of slight thickness, it is weathered to yellow, this weather- 
ing often extending to a depth of 15 feet below the surface, 
and to a still greater depth along the line of fissures. The 
depth of oxidation is of course influenced by the nature of 
the clay; the upper portion weathering easily on account 
of its more sandy nature and hence looser texture. 


hr aS 
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Horizontal stratification is usually present, and the layers of 


clay are separated by extremely thin lamine of sand. At 
some localities the layers of the clay are very thin and alternate 
with equally thin layers of sandy clay. This condition is 
found at Haverstraw, Croton, Dutchess Junction, Stony Point, 


_ Fishkill, Cornwall, New Windsor, Catskill and Port Ewen. At 


all of the above-mentioned localities except the last two, the clay 
is overlain by the delta deposits of rivers tributary to the Hud- 
son, and the alternation of layers may be due to variations in 
the flow of the rivers emptying at those points, the sandy layers 


_ being deposited during period of floods. Isolated ice-scratched 


bowlders are not uncommonly found in the clay. 

There is often a sharp line of division between the yellow 
weathered portion and the blue or unweathered part of the clay. 
The line of separation between the clay and overlying sand is 
also quite distinct in most cases. Of the blue and the yellow clay 
the former is the more plastic, but both effervesce readily with 
acid, due to the presence of three to six per cent. of carbonate of 
lime, and are therefore, properly speaking, marly clays. The 
clay is underlain by a bed of gravel, sand, hardpan, bowlder, till 


or bed rock. From Albany to Catskill the underlying material 


| 
: 


is a dark gray or black sand with pebbles of shale and quartz. 
The sand grains are chiefly of pulverized shale, the rest being 
silicious and calcareous with a few grains of feldspar and garnet. 
This sand can often be used for tempering, but at Catskill con- 
tains too much lime for this purpose, 

From Catskill northward the clay is in most cases covered by 
but a foot or two of loam. South of Catskill the character of 
the overlying material varies. 


The Clays of the Champlain Valley. 


The clays of the Champlain valley are estuary formations and 
of the same age as the Hudson river clays. They underlie ter- 


races along the lake which have been elevated to a height of 400 


feet above the lake surface. These terraces may be traced almost 
continuously from Whitehall, at the head of Lake Champlain, to 
the northern end of the lake and beyond it, but on account of the 
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extensive erosion which has taken place, they are usually narrow, 
and it is only at sheltered points, like Port Kent and Beauport, 
that they are specially prominent. The section involved is yel- 
lowish brown sand, yellowish brown clay and stiff blue clay, the 
latter being rather calcareous. The upper clay is somewhat 
silicious, and its coloring is due to the weathering of the lower 
layer. This formaticn has a thickness of about 15 feet, but 
sometimes, as at Burlington, it reaches a thickness of 100 feet. 
Isolated bowlders are occasionally found in the clays. The clays 
are usually horizontally stratified, and contortions of the layers 
are extremely rare. Numerous marine Quaternary fossils have 
been found in the overlying sands; the skeleton of a whale has 
also been found in them. 

Openings have been made in these aeiaetes for the purpose of, 
obtaining brick clays at Plattsburg and a few other localities. 


Long Island Clays. 


Clay beds are exposed along the north shore of the island and 
at several points along the main line of the Long Island railroad. 

There is still some doubt as to the exact conditions under 
which the beds of clay and gravel which form the greater por- 
tion of Long Island were deposited, but it is probable that the 
clays represent shallow water marine deposits of Cretaceous and 
Tertiary age. The overlying sands and gravels have in most 
instances a cross-bedded structure, with a south dip, and were 
probably deposited by swift currents as stated by Dr. Merrill. 

The age of the clays is still largely a matter of speculation, 
and will probably remain so in many cases unless palzeontologic 
evidence is forthcoming. Those on Gardiner’s Island are quite 
recent, as shown by the contained fossils, and the clay on Little 
Neck, near Northport, is Cretaceous. The age of the Glen Cove 
clay is probably Cretaceous. 

Cretaceous leaves in fragments of ferruginous sandstone have 
been found along the north shore of Long Island from Great 
Neck to Montauk Point,* but they are usually much worn and 
scratched and have evidently been transported from some dis- 
tant source. The clays at Center Island, West Neck, Fresh 


* A. Hollick, Notes on Geology of North Shore of Long Island, Trans. N. Y. Acad. Sci, XIII. 
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Pond and Fisher Island are very similar in appearance and com- 
_ position, are very probably of the same age, possibly Tertiary, 
but we lack palontologic or stratigraphic evidence. At West 
Neck the clay underlies the yellow gravel, and the latter is 
covered by the drift, so that is Pre-pleistocene. : 

The clays of Staten Island are chiefly Cretaceous, as proven 
by the fossils found in them. The chief outcrops are at 
Kreischerville, Green Ridge and Arrochar. Besides the clay 
there are several ‘ kaolin” deposits. 
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Lime and Cement. 


Lime is produced throughout the State on the outcrops of the 
Calciferous, Trenton, Niagara and Helderberg limestones. Some 
of the chief localities are Glens Falls, Howe’s Cave, Rochester, 
Buffalo, Sing Sing, Pleasantville and Tuckahoe. Hydraulic 
cement or water lime is chiefly produced from beds of hydraulic 
limestone in the Water lime group at the base of the lower Helder- 
berg. Rondout and Rosendale, Howe’s Cave and the vicinity of 
Syracuse are important commercially in this product. At Akron 
and Buffalo much water lime is made, but from a lower formation, 
probably the Salina Group. 

Portland cement is made from marl and clay at Warner’s near 
Syracuse, and at Wayland, Steuben county; from lime and clay 
near Glens Falls and at other points. 


Limestone for Flux. 
In the present depressed condition of the manufacture of iron 
in New York, the production of limestone for flux is but a small 
industry. 
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Millstones. 


Millstones for grinding paint, feed, cement and other purposes 
are quarried from the Oneida conglomerate in Ulster county in 
the townships of Rochester and Wawarsing. The demand {is 
said to be increasing yearly and during 1894 is said to have 
amounted to about $100,000. 

The following is a list of the parties now quarrying millstones 
in this region: 


DIRECTORY OF PRODUCERS OF MILLSTONES. 


* Parties producing in 1894, 


LOCATION OF QUARRY. 


Post-office. NAME. == >> - a anes 


Town. County. 

a ae Brodhead & Roosa*...... “Rochester ..| Ulster. 
ae Teose, We. EL* 2... Tee os - 
Soi? a a Van Etten, James S.*..... "3 - ss 
Kerhonkson ..... PUVA. el Ea os a hace Wawarsing. > 
7° eee Van Dover, William...... * g 
Kyserike ........ Piemden, I. C.F. 2 oe, oe Rochester . . 3 
bo Pee Brom, William Fe oes. es. + Eide fn 
2 ee Lawrence, Daniel ........ " nf 53 


SP Lawrence, George........ if iv a: 


Marl. 


This material is found in many places throughout the State. 
Dutchess, Columbia, Orange, Ulster, Greene and Albany counties 
have many small deposits; in central and western New York 
there are large deposits in Onondaga and Madison counties, 
particularly in the Cowaselon swamp; it is also found in Cayuga, 
Wayne, Seneca, Ontario, Monroe, Genesee and Niagara counties. 

It is a deposit formed in standing water and consists chiefly of 
carbonate of lime. It is largely used as a fertilizer, but is also 
employed in the manufacture of Portland cement as at Warners, 
Onondaga county, by the Empire Portland Cement Co., at 
Montezuma and at Wayland, Steuben county, by Millen & Co. 


Iron Ores. 


The iron ores of New York have been carefully studied and 


described by Prof. J. C. Smock, who has published his results in 
Bulletin No. 7 of the New York State Museum and by Mr. 
Bayard F. Putnam who contributed an article on this subject to 
the volume on Mining Industries (No. XV) in the report of the 
Tenth Census. These two important papers taken together give 
a most complete review of the sources of iron in New York. 
Our knowledge of the Adirondack ores is supplemented by the 
work of Prof. J. F. Kemp, which is contained in Bulletin No. 13 
of the New York State Museum, entitled the Geology of Moriah 
and Westport townships. The localities of all the principal mines 
are shown on the economicmap. The following isa brief extract 
from Prof. Smock’s bulletin. 


i li a i es we, 
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IRON ORES OF NEW YORK. 
By JouN C. SMOCK, revised by F. J. H. MERRILL. 


The ores of iron, which occur in beds and deposits of workable 
size in the State of New York, may be classified, according to 
their chemical composition, into oxides and carbonates of iron, 
and these classes may be subdivided, following the mineralogical 
characters, into the several species and varieties. The following 
tabular arrangement shows the natural grouping of species in 
these two great divisions: 


CHEMICAL GROUPS. MINERALOGICAL SPECIES AND COMMON NAMES, 
{Red Hematite. 
| Specular Ore. 
( Anhydrous Ferric Oxide. Hematite { 


Sesquioxide of iron. | Clinton Ore.— Fossil ore. 
| Red Ochre. 
| Ferric and Ferrous Oxides. { Magnetic Iron Ore. 
Oxides < Magnetite < 
Proto-sesquioxide of iron. | Titaniferous Iron Ore. 


{ Brown Hematite. 
| Hydrated Ferric Oxide. Limonite{ Brown Ochre. 


| Sesquioxide of iron. | Bog Iron Ore, 
Siderite ( Carbonate Ore. 
ea. { Ferrous Carbonate. Spathi A Clay Iron Stone. 
| Carbonate of Iron. Tron, ore | ** White Horse.” 


A general law of occurrence of iron ores is that certain ore 
species occur in, or are characteristic of, definite geological hori- 
zons. For example, the magnetic iron ores are found in the 
crystalline rock areas of the Precambrian; the red hematite 
appears to mark the Huronian; the fossil ore, the limonite or 
brown hematite are found in the Paleozoic rocks; and the 
carbonate and the bog iron ore in the more recent formations of 
Tertiary and Post Tertiary ages. There are, as might be expected, 
many exceptions; but in the greater number of these appa- 
rently exceptional cases, the surface alteration, due to weather- 
ing or other atmospheric agencies, explains the occurrence. 

This relation between the geological formation and the 
mineralogical species or kinds of iron ore indicates the areas in 
which they may occur, and determines roughly their limits. 
Hence, a geological map of the State shows approximately correct 
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boundaries of the several iron-ore districts, and is, as it were, an 
iron mines map. The geology of a county or district gives the 
clue in searching for ore; and its importance can not be too 
strongly stated, both as a guide, suggesting exploration, and 
warning against unnecessary and fruitless surveys and wasteful 
outlays of time and money. Thus, for example, the magnetites 
belong in the crystalline rock districts, and the search for them 
in the later, sedimentary rocks of the adjacent territory would be a 
hopeless task; or, again, the exploration of the Highlands or 
Adirondacks, for carbonate ores, would be equally unscientific and 
destitute of good results. 

The geological formations, which are characterized as definite 
ore horizons, become the basis of a natural arrangement of the 
ore districts of the State. They are well marked geographically 
also. 

Following this geologico-geographical arrangement, the groups 
and iron-ore districts are: 

I. The Highlands of the Hudson.— Magnetic Iron Ores. 
II. The Adirondack Region, Including the Lake Champlain 
Mine.— Magnetic Iron Ores. 

III. The Hematites of Jefferson and St. Lawrence Counties. 
IV. The Clinton or Fossil Ores. 

V. The Limonites of Dutchess and Columbia Counties. 

VI. The Limonites of Staten Island. 
VIL. The Carbonate Ores of the Hudson River. 


A. few isolated mines can not be thus classified, as the hematite 
near Canterbury, Orange county, Ackerman’s mine near Union- 
ville, Westchester county, the Napanock and Wawarsing mines, 
in Ulster county, the hematite of Mt. Defiance in Ticon- 
deroga, and the bog iron ores, which are scattered in all of the 
great divisions of the State. The iron sands of the shores of 
Long Island are left cut, as not properly a natural source of 
iron. 


I. The Highlands of the Hudson. — Magnetic Iron Ores. 


Magnetite is one of the common minerals in the crystalline 
rock region of the Highlands. It occurs as an accessory con- 
stituent in the granitic and gneissic strata; and by itself, forms 
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beds of considerable extent and thickness. Accordingly as it is 
more or less free from foreign minerals it is rich or lean, varying 
from the pure magnetic iron ore to rock with traces only of iron 
in its mineralogical composition. The beds of ore show lamina- 
tion and are faulted, folded and contorted as the inclosing strata 
of rock, and have the same general strike and dip in common 
with the latter. They are generally of irregular form, in places 
widening into thick deposits or lenticular shaped masses, in 
others contracted in thin sheets, which are not mined profitably. 
The ore is found in some cases to separate into thin layers, and 
masses of rock (“horses”) are met with entirely surrounded by 
the ore. The phases of variation are as many almost as there are 
mines, where they can be studied. In the larger and older mines 
the ore has been followed for thousands of feet in the line of 
strike or on the course of the ore, and for hundreds of feet in 
depth (on the line of dip) without reaching its limits. Owing to 
the unprofitable nature of working so thin ore beds, they are 
often not followed to the end, and the real extent of few of these 
ore deposits is known. In general, it may be stated that in this 
region the ore beds stand nearly on edge and have a northeast 
and southwest strike and a descent or dip at a steep angle to the 
southeast. In consequence of their highiy inclined position and 
their irregular shape these ore bodies are called “ veins,” less fre- 
quently “chimneys” and “shoots” of ore. 

The magnetic iron ore has not been found distributed uni- 
formly throughout the Highlands. There appear to be certain 
ore ranges or beits in which the larger and more productive mines 
are opened. Thereare mine groups also, as the Sterling Iron and 
Railway Company’s mines, the Greenwood mines, in Orange 
county; the Todd-Croft and Sunk mines, and the Croton- 
Brewster ranges in Putnam county. The boundaries of these 
ore-bearing belts and the intermediate barren territory have not 
been determined, since the exploration has been largely made by 
individual effort and without any general plan covering the 
whole area. It is probable that a geological survey of the High- 
lands would enable us to trace the limits of an iron-bearing 
group, as has been indicated by the surveys of the New Jersey 
Highlands.* 


*See “ Ann. Report of the State Geologist for the year 1886."" Trenton, 1887, pp. 82-85. 
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Mines have been opened in Orange, Rockland, Westchester 
and Putnam counties in this iron ore district and from the New 
Jersey line at the southwest to the Connecticut boundary on the 
east. Their locations are shown on the map which accompanies 
this report. Some of the largest and most productive mines in 
Orange county have been worked more than a century.* This 
county was famous for its iron manufacture during the Revolu- 
tionary war.t The greatest development of the iron mines in 
Putnam county has been since the opening of the Tilly Foster, 
and Mahopac mines or during the last twenty-five years. The 
distance from public lines of transportation, the increased cost of 
working the smaller “veins” at greater depths, the low prices 
for iron ore and the competition with the richer ores of other 
parts of our country have necessitated the suspension of work in 
some of the mines and led to the permanent abandonment of 
those most unfavorably situated. Of the 40 separate mines 
which have been ore producers, 10 only were in operation dur- 
jng a part or the whole of the year 1888. Their aggregate out- 
put for that year amounted to 114,000 gross tons. The ores of 
the Highlands district are the hard, crystalline magnetites. They 
are generally rich, free from titanium, but contain a slight excess 
of phosphorus above the limit for the manufacture of Bessemer 
iron, excepting the Mahopac and Tilly Foster mines, which have 
yielded a large amount of Bessemer ore, and a few small mines 
but which are no longer worked. | 


II. The Adirondack Region, Including the Lake Champlain 
Mines.— Magnetic Iron Ores. 


The Adirondack region, the great mountain plateau of north- 
ern New York, is bounded by the valleys of Lake Champlain on 
the east, of the St. Lawrence river on the north and northwest, 
of Black river on the west, and the Mohawk on the south. It 
occupies nearly all of Warren, Hamilton and Essex counties, 
the western and southern parts of Clinton, the southern parts of 
Franklin and St. Lawrence, the eastern part of Jefferson and 
Lewis, the northern towns of Oneida, Herkimer, Hamilton and 


*Ore was discovered on the Sterling tract as early as 1750; the Forest of Dean mine was 
opened about the same time. 

+ See “History of the Manufacture of Iron in all ages,” by James M. Swank, Philadelphia, 
1884, pp. 102-106. 
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Saratoga, and the northwest corner of Washington counties. Its 
area has been estimated to be at least 10,000 square miles. Dr. 
Emmons, in his survey of the Second Geological District, decribed 
the rock formation of this territory as gneisses and hypersthene 
rock principally ; and the former he regarded as the prevailing 
rock, excepting in a large triangular area in Essex county, where 
the outcropping rocks are hypersthene.* 

The so-called “ hypersthene rocks” of Dr. Emmons consist of 
labradorite and pyroxene or labradorite with hypersthene and 
some pyroxene, and hence are often designated as a Labrador 
series. In an article on the “Laurentian Magnetic Iron Ore 
Deposits in Northern New York,” Charles E. Hall has grouped 
the magnetites in three series, or horizons; the lowest, the Lau- 
rentian magnetites ; second, the Laurentian sulphurous ores ; and 
highest, the Labrador group with its titaniferous ores.+ 

Magnetite is one of the common minerals in the Adirondacks, 
and is widely distributed, both as a constituent or accessory 
mineral in rocks, and in beds of workable extent. Mines have 
been opened in all parts of the region, but the greatest develop- 
ment has been in the valley of Lake Champlain, and hence the 
ores are known in the market as Lake Champlain ores. In it are 
the famous Port Henry mines and others. The Chateaugay range 
can not be said to le in the Champlain valley. Therefore the 
grouping by geological rather than by geographical lines alone, 
is more definite, and the larger district of the Adirondacks is 
better than any subdivisions according to our present knowledge. 
It is a notable fact that nearly all of the mines are on the borders, 
and that comparatively few ore localities have been found in the 
interior of it. A reference to the map of the State, with this report, 
shows the location of the mines and mine groups. The explana- 
tion of their distribution is the greater accessibility of the outer 
part of the region to lines of transportation and its more thorough 
exploration. Prospecting for iron ore in the forested and more 
distant interior is difficult, and besides, is not stimulated by any 
hope of adequate return, excepting in case of large deposits which, 
from their extent and character of ore, might warrant the con. 
struction of branch railway lines, as at Chateaugay, Clifton, Jay- 


*Emmonxs: Survey of the Second Geological District, Albany, 1842, pp. 27-33 and 75-78. 
+ Thirty-second Annnal Report, N. Y. State Museum, pp. 133-140. 
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ville and Little River. Future explorations will, doubtless, 
discover many iron-ore beds, and result in the devolopment of other 
mining centers in what now appears as barren ore-territory. The 
construction of additional railways, affording facilities for reach- 
ing the markets, will do much to open and develop new mines. 

The titaniferous nature of the magnetites, which have been 
found in the Labrador series, as for example, at Splitrock, in 
Westport, and at Adirondack, in the town of Newcomb, Essex . 
county, has retarded mining in the localities where they occur. 

The difficulty and expense of reducing the ores containing con- 
siderable titanium, and the failures in the way of practically 
separating the titanic minerals from the magnetite, have shut 
them out of the iron-ore market, and the mines having such ores 
only have been idle for years. That all the magnetic iron ore 
occurring in this geological horizon is alike titaniferous does not 
appear to be proven by the comparatively few ores analyzed from 
limited areas; and there is hope that ores sufficiently low in 
titanium for successful working may be found.* 

The strike or course of the iron-ore beds in so large a district is 
affected by all the local variations in the positions of the inclosing 
strata. In general, the direction is northeast and southwest. 
The dip is also at all angles, varying from a horizontal to a vertical 
Much further study of the geological structure is needed to 
explain the features which the mines have exposed to view. The 
immense deposits at Port Henry mines, the many separate beds 
of the Crown Point mines, the dikes and faults at Palmer Hill, the 
parellel shoots of the Arnold Hill mine, the bends and faults at ~ 
Chateaugay are interesting features for study. 

The magnetite, as it occurs in the Adirondack region, varies 
much in the degree of crystallization, in texture and color. In 
the Port Henry mines it is, as a rule, rather coarsely crystalline 
and lustrous black. At Palmer Hill and at Arnold Hill martite 
a hematite crystallizing as magnetite, appearsto replace the latter 
mineral. The titaniferous ores are noted for their hardness, dull 
black fracture surfaces and general fineness of grain. In the 
nature of the associated minerals also, there is much variation. 
The more commonly occurring rock constituents are found 
everywhere. Apatite, also, is a common associate, as in some 


* Mr. James McNaughton of Albany, one of the owners of the Mcintyre tract, reports (Sept. 
1895) that he has succeeded in smelting the titaniferous ores hitherto regarded as useless. 
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of the ore at the Port Henry mines. In general, the iron ores of 
this region average high in the percentage of metallic iron, 
especially the non-Bessemer ores; and on account of their rich- 
ness, the Port Henry magnetites are widely known and esteemed. 
Bessemer ores are obtained in quantity at Crown Point, in the 
western range at Mineville (Port Henry), at Chateaugay, and at 
other localities, given in the notes of mines, further on in this 
report. 

The beginnings of iron-ore mining in the Lake Champlain 
valley were early in the present century. Some of the forges 
were in operation in 1801 and 1802, and they were run upon the 
ores in their vicinity.* But the output was small, in the aggre- 
gate a few thousandsof tons. The rapid increase was after 1840. 
In 1868 the town of Moriah, Essex county, produced 230,000 tons. 
The tenth census reported 742,865 tons from all of the mines in the 
Adirondack region. In 188 the output was 182,000 gross tons, 
of which 418,00 tons came from the Port Henry mines. In the 
course of the last 10 years a notable change has been in the sus- 
pension of work at the mines which supplied the ores for the 
forges, or bloomaries. All of the bloomaries are idle, excepting 
those belonging to the J. & J. Rogers Iron Company and the 
Chateaugay Ore and Iron Company. The mines away from 
railway or lake navigation lines have all been closed. The 
capacity of production in the few mines which are in operation 
has been increased greatly by their better equipment and 
improved facilities for sending their ores to market. Another 
characteristic of the region is the great size of some of the ore 
beds. The great sheet, as it were, opened in the Chateaugay 
slopes, the thick beds or shoots of ore at Mineville (Port Henry), 
the great outcrops at Adirondack and the ridge of lean ore at 
Little River, are almost inexhaustible, and, with the advent of 
practicable, concentrating processes, all of them can produce cheap 
ores and compete with other iron-ore districts of the country. 

The following chapter by Prof. J. F. Kemp gives the latest 
information on the titaniferous magnetites near Lake Sandford 
and Lake Henderson : 


These great ore-bodies have claims to general interest, not alone 
from their size and geological relations, but also because they 


*Swank: “ History of the Manufacture of Iron in All Ages,” Philadelphia, 1888, p. 106. 
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were the basis of an iron industry that was begun about 1840 
and continued until 1858. They are situated near and on both 
sides of Lakes Sandford and Henderson, at the headwaters of the 
Hudson river, in Newcomb township, Essex county. They lie 
well within the great Norian area of the Adirondacks, Mt. Marcy 
being nearly due east eight or ten miles, Mt. McIntyre six miles 
northeast and the Indian Pass due north. Santanoni lies west 
and other minor peaks are near. Crystalline limestone outcrops 
about five miles southwest on Lake Newcomb. The country 
rock at most of the ore-bodies is the coarsely crystalline, dark 
blue labradorite rock or “anorthosite,” characteristic of the 
Adirondacks. At the Millpond opening, where the walls are 
well exposed, it is perfectly massive and shows none of the crush- 
ing that is so marked a feature of the usual outcrops. Elsewhere 
garnets are sometimes met and a very little hypersthene. At 
the Cheney opening the walls, called “sienite” by Emmons, are 
a gneissoid gabbro. The greatest ore-body of all is the Sand- 
ford. This is exposed in a hillside a mile west of Lake Sandford, 
where an open cut shows a breast of about 20 feet of dense, 
black magnetite, with no walls apparent. A strong belt of 
attraction has been traced from this point to and across Lake 
Sandford. Emmons describes in his Report on the Second Dis- 
trict, 1842 (p. 249), several sections across this bed that were 
exposed by costeaning ditches. They showed a maximum of 
over 600 feet of ore and wet in streaks. The trenches have been 
filled up since then and at present only the open cut referred to 
above is exposed. The ore contains crystals of labradorite with - 
reaction rims of brown hornblende and biotite between them and 
the ore itself. The analyses afford from 51.44 per cent. to 63.45 
per cent. iron and 18.70 to 10.91 Si?,. It does not appear that 
Emmons, in his early explorations, knew that the ore contained 
titanium, nor that the operators of the furnaces in those early 
days of iron smelting were aware of its presence. 

Two miles west of Lake Henderson is the Cheney ore-body, 
said to show 40 feet clear ore without walls appearing. It is 
somewhat sulphurous, a very exceptional property in the case of 
titaniferous ores. On both sides of the Adirondack river that 
connects Lake Sandford and Lake Henderson, and in the bed of 
the river itself, there are several ore-bodies. The one called the 
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Millpond is the largest, with about 12 feet of solid ore, that was 
mined to a considerable extent in. the early days. It really 
appears to be one streak in a large belt. Analyses have yielded 
over 60 per cent. iron. 

There are several important belts of attraction in addition to 
this and other outcrops that have not been much, if at all, opened 
up. One has been also found on the west shore of Lake Hender- 
son, and float has been noted off to the northwest near the 
Preston ponds. In addition to these, a number of belts have 
been shown by the dipping needle back in the hills and also 
‘further south near the lower works, now called Tahawus. 

Several experimental runs have been made with these ores to 
test whether the generally prevalent prejudice against titanifer- 
ous magnetite was well based or not. The results of the first 
series have been set forth by Mr. August Rossi in the Trans. 
Amer. Institute Mining Engineers, vol. xxi (pp. 832-867), 1893. 
The past spring a more extended run in a small blast furnace of 
about 20 feet in height was made at Buffalo on 15° tons of ore. 
By calculating the slag on the composition of titanite or sphene, 
or, rather, some of its allied minerals, and allowing Ti0, to 
replace $10, up to 42 per cent., no difficulty was experienced and 
an iron of very superior properties for car wheels and chilled 
castings was produced. Mr. Rossi, who conducted the run, is 
intending to describe it at length at an early date. 


III. Hematite Ores of St. Lawrence and Jefferson Counties. 


The hematites, or red hematites, as distinguished from the 
brown hematites (limonites) are mined in a narrow belt, scarcely 
30 miles long, stretching from Philadelphia, in Jefferson 
county, northeast into Hermon, in St. Lawrence county. The 
ore deposits are found associated with a so-called serpentine rock, 
and lying between the Potsdam sandstone and the crystalline 
rocks of the Archean age. The geological horizon appears to be 
below the Potsdam, and it is probably Huronian, although it has 
not been so recognized by Dr. T. 8. Hunt in his references to* 
the hematites of Canada and northern New York. ‘The deposits 
are found to be very irregular in shape, due apparently to the 


* ‘On the Mineralogy of the Laurentian Limestones of North America,’ in the 2lst Ann. 
Report of the Regents of the University of New York, Albany, 1871, pp. 88-89. 


538 NEW YORK sTATE MUSEUM 


way in which the *‘serpentine” rock is mixed with the hematite, 
but their general structure is that of stratified bodies. The cap 
rock is a sandstone; the bottom rock, slaty beds, underlain by a 
white, graphitic, crystalline limestone. From the variations in 
the ore, as tested by borings with the diamond drill at the 
Caledonia mines, it seems reasonable to assume the existence of 
two classes of deposits — one, the originally stratified sheets, and 
the other, secondary deposits in smaller and irregular shaped 
pockets. 

The hematite of these mines is generally firm and massive, of a 
deep red color, soiling whatever it touches. In some of the mines 
there is a specular ore, which has a crystalline structure, metallic 
lustre and is of a steel-gray to black color. Calcite, carbonate of 
iron, ferruginous quartz, pyrite and millerite occur in the ore. 
These ores average from 48 to 53 per cent. of metallic iron. They 
contain an excess of phosphorus above the limit demanded by 
furnace managers for making Bessemer iron. For mixing with 
more refractory ores they are sought after, being almost self-flux- 
ing. In the market they are often known as “ Antwerp red | 
hematites ” and ‘‘ Rossie hematites.” 

Charcoal furnaces were built early in this century at Rossie, 
St. Lawrence county, and at Sterlingville and Antwerp, in Jeffer- 
son county, for smelting these ores. Of the older mines the 
Shirtliff and Tate and Polly have been abandoned. Two new 
mines have become producers, the Clark and Pike. The total 
production of the district was 110,000 gross tons in 1888. 


IV. The Clinton or Fossil Ores. 


The red hematite of the Clinton group bears several names ; 
thus: From its aggregated grains it is termed “ oolitic ore” or 
“lenticular iron ore;” from its fossiliferous character, it is 
widely known as “fossil ore,’ and from its place in the 
geological series, it is often called “Clinton ore.” Itis remarkable 
for the thin, yet persistent beds over wide areas, which lie 
between green shales and calcareous strata. Following the out- 
‘crop of the Clinton group, the ore has been found in Herkimer, 
Oneida, Madison, Cayuga, Wayne, and Monroe counties. West 
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of the Genesee river Prof. Hall reports that it was not seen.* 
There are two beds, generally about 20 feet apart, according 
to Vanuxem’s report on the Clinton group, thin, averaging little 
more than a foot, and distinguished by more abundant oolitic 
particles in the lower bed and by the larger grains and concretions 
in the upper bed.+ Very little mining has been done, excepting 
in the towns of Clinton, Oneida county, and Ontario, in Wayne 
county. The average thickness of the beds in these mines is 30 
inches, and one bed only is worked. They lie almost horizontal, 
dipping slightly to the south; and in the extraction of the ore a 
part of the overlying shales has to be removed and the roof 
supported by timbering. 

The ore consists of Jenticular-shaped grains, closely aggregated 
in a firm solid mass, which has to be broken up by blasting and 
heavy sledging. It is more friable and soft on the outcrop. It 
is brownish red in color and soils like a paint. The percentage of 
metallic iron varies less than in the magnetic iron ores and in the 
brown hematites. The average is 44 to 48 per cent. The 
phosphorus is above the Bessemer limit. It is well adapted for 
making foundry iron and is used for that class of iron mainly. 
Local furnaces take nearly all the output of the mines. The first 
lease for digging Clinton ore was given in 1797.{ The last United 
States census reported the total production to be 85,442 gross 
tons of ore. In 1888 it amounted to 75,000 tons. 


V. The Limonites of Dutchess and Columbia Counties. 


The ore deposits and mines, as here grouped, are in two 
principal ranges and limestone valleys. First, Fishkill-Clove belt, 
stretching northeast, from the Highlands of the Hudson, across 
the towns of Fishkill, East Fishkill, Beekman and Unionvale; 
second, the north-south valley, traversed by the New York and 
Harlem railway, from the Highlands across Dutckess county, and 
to Hillsdale in Columbia county. The limonite, or brown hematite 
ore, is found in small pockets of irregular shape, and also in large 
deposits, which are associated with ochreous clays, and in some 


* See Prof. Hall’s report on “Survey of the Fourth Geolozical District,’? Albany, 1843, p 61. 

+ Vanuxem’s report on ** Survey of the Third Geological District,” Albany, 1842, p. 83. 

+ BrrKINBINE; ‘‘The iron {ores east of the Mississippi River,’ in Mineral Resources of the 
United States for the calendar year 1886, p. 50. 
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cases, witha gray carbonate of iron, in beds underlying it. These 
ore bodies are wholly in the limestone or between the limestone and 
the adjacent slate or schist formations, or they are in the latter, 
and asa rule of occurrence they are found on or near the dividing 
line between these formations. Near Fishkill and at Shenandoah 
the deposits are at the border of the Potsdam sandstone and at 
the foot of the Archean ridges. The existence of the carbonate 
ore in the deeper parts of some of the mines and interstratified 
with the limestones is suggestive of the origin of the oxide 
(limonite) by the decomposition of the ferriferous beds through 
oxidation and the agency of carbonated waters, and of the great 
masses of colored clays, also, through the disintegration and decay 
of the slaty rocks and more argillaceous limestone.* The lime- 
stone of these valleys and these overlying slaty rocks have been 
studied by Prof. Dana, and are referred by him to the Trenton 
limestone and the Hudson river slate formations.t 

The ore occurs (1) in large masses, somewhat cellular, having 
the interstices filled with clays or sandy earths, (2) in cavernous and 
hollow “bombs,” often with beautiful mammillary or stalactitic 
incrustations on the interior, and (8) in irregularly shaped, frag- 
mentary masses, distributed unevenly through the ochreous clays 
(“ochres”) and sandy earths. The more solid ore has to be broken 
down by blasting ; in the more earthy parts of the deposit it can be 
picked down and nearly all of the ore be sorted by hand. In 
mining, pits are sunk and worked open, or drifts are cut from the 
pit, horizontally into the ore, and much of it is won by under-. 
ground work. In this district nearly all of the ore is mined from 
open pits; and some of them have reached vertical depths of over 
100 feet. The ore is commercially known as “rock ore” or 
“lump ore,” that which is sorted by hand, and “ wash ore,” which 
is the residue after the earths and sands have been removed by 
washing. The brown hematite ores of Dutchess and Columbia 
counties vary considerably in their chemical composition, all con- 
taining more or less silica, little or no sulphur, but are rarely low 
enough in phosphorus to answer for Bessemer pig-iron manu- 
facture. Although there have been many ore localities dis- 


* for a clear and concise statement of the origin of these ores see ‘‘ Note on the making of 
Limonite ore beds,’ by Pror. JAamMESD. Dana, in Am. Jour. of Science (8), vol. XXVIII, pp. 398- 
400. 

+ Am. Jour. Science (3), vol. XVII, pp. 375-388 and vol. XXIX, pp. 205 et seq. 
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covered in these counties, 24 only have been developed into 
working mines, deserving of enumeration in this report. 

The earliest iron manufacture in the State was in Columbia 
county, on Ancram creek, and was probably on these ores. The 
Salisbury mines in Connecticut, properly a part of this iron-ore 
district, were opened more than 150 yearsago. The causes which 
have operated in the Highlands have been effective here also in 
closing many of the mines, so that, in 1888, there were but nine 
at work, and four of them were closed during the year. The 
aggregate output has declined from 144,878 gross tons for the 
census year, 1879-80, to 43,000 tons in 1888. 


VI. The Limonites of Staten Island. 


“ The group of iron mines on Staten Island are in a superficial 
deposit probably derived from the underlying rock in the process 
of decomposition which has produced the serpentine of that 
region. 

VII. The Carbonate Ores of the Hudson River. 

The mines of spathic iron ore, or carbonate ore, are in the 
valley of the Hudson river, in Columbia county, south of the city 
of Hudson, and in Ulster county near Napanock. The mines 
south of Hudson are known as the Burden iron mines; and, on 
account of their extent and productiveness, and the comparative 
insignificance of.the Ulster county mines, they may be considered 
as practically the whole of this group. The range in which the 
Burden mines are opened is between one and two and a-half miles | 
east of the river, opposite Catskill, and is four miles in length, 
from north to south. It lies partly in the town of Greenport and 
partly in Livingston. The ore crops out in the western face and 
near the crest of Plass Hill at the north, and in Cedar Hill and 
Mount Thomas at the south. It is stratified, and its bed dips at 
angles of 20° to 40° to the east. South of Mount Thomas and in 
mine No. 2, at Burden, a synclinal fold has been mined out. The 
thickness of the ore varies considerably, and for the greater part 
of the distance the average is from 10 to 20 feet. In the Burden 
mines as much as 30 feet of ore has been found; in mine No. 2 
and in Mount Thomas upwards of 45 feet. The underlying beds 
are shaly and are probably of the Hudson river slate formation. 
Above the ore there is a‘silicious conglomerate, which is suc- 
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ceeded by a shale, and that by a gray sandstone, and that, in 
turn, by a calcareous conglomerate. 

The ore varies in composition from a silicious and lean ore at 
the north, which contains generally too much phosphorus for 
making Bessemer pig-iron, to a rich, Bessemer ore at the south. 
Quartz in fine grains, calcite in small, crystalline nests and pyrite 
are common in it. All of it has to be roasted before smelting. | 
The Burden mines are reached by a railway three and a-half 
miles long, from the Hudson river, near Catskill station. 

The first mining of considerable extent done on this range was 
in 1874. Next year the Hudson River Spathic Iron Ore Com- 
pany was organized, and the mines were worked by that company 
for about two years. In 1882 the property came into the 
possession of the Hudson River Ore and Iron Company, and a 
large establishment was at once set up. There are 10 roasting 
kilns on the river at the Burden docks; and the ore is shipped to 
Troy, Scranton, Pa., and Franklin Furnace, New Jersey. 


LOCALITIES OF IRON ORE IN NEW YORK. 


Magnetite.— There are two principal districts of this ore: 
(1) Highlands or southeastern, (7) Adirondack or northern. In 
the first there are mines at Sterling, near Greenwood, and Forest 
of Dean, besides many smaller mines in Orange county. There 
are numerous openings in northern Westchester and southwest- 
ern and central Putnam counties, east of the Hudson river 
(Croft’s, Mahopac, Theall, Tilly Foster, etc.). In northern New 
York ore occurs at many localities in Washington, Saratoga, 
Warren, Essex, Clinton, Franklin, St. Lawrence, Lewis, Herki- 
mer and Fulton counties. Mines are worked at Mount Hope in 
Washington county, near Crown Point; Paradox lake, in vicinity 
of Port Henry in Essex county, and very large deposits 
unworked occur at Adirondack and in Westport; Palmer Hill, 
Arnold ore bed, and Chateaugay in Clinton county; Clifton 
(idle), in St. Lawrence county; occurrences are also noted in 
Jefferson county. | 

Magnetic iron sand is found to some extent on the southern 
shore of Long Island, on the western shore of Lake Champlain 
and on the Hudson river and smaller streams in the northern 
part of the State. 
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An aluminous magnetic ore occurs near Peekskill, Westchester 
county ; it is self-fluxing, but not now worked except for emery, 
though it occurs in large deposits. 

Hematite specular tron ore, red hematite.— Gouverneur, Fuller- 
ville, St. Lawrence county ; Philadelphia and Antwerp, Jefferson 
county, productive mines. It occurs in Hermon, Edwards, 
Fowler and Canton, in St. Lawrence county. 

Hematite fossil ore, lenticular clay vron ore.— This ore has been 
worked chiefly at Verona, Westmoreland, New Hartford and 
Clinton, Oneida county; Ontario, Wayne county. It also occurs 
in Madison county in thin beds. 

Limonite, brown hematite.— This ore occurs at East Fishkill, 
Sylvan lake, Beekman, Pawling, Dover, Unionvale, Amenia, 
Sharon, Millerton and Mount Riga, in Dutchess county; Copake, 
Ancram and Boston Corners, in Columbia county; the mines at 
these localities produce largely. Besides these are the Townsend 
mine, Cornwall, Orange county; Castleton Four Corners, New 
Dorp and Todt Hill, Staten Island. 

Limonite, bog tron ore-—There are numerous localities and 
many small deposits of this ore in the northern and eastern parts 
of the State. It was formerly worked to a small extent, but is 
now abandoned. 

Siderite, spathic iron ore, carbonate of iron.— Near Catskill 
Station and Linlithgo, Columbia county, an immense deposit has 
been developed; at Napanock, Ulster county, a deposit was 
formerly worked ; in Dutchess county it occurs in small quantity; 
at Antwerp, Jefferson county, in crystals only. 


Mineral Paint. 


The mineral paint of New York State is from comparatively 
few localities, and is manufactured from rocks of three 
different formations: 

1. From Clinton iron ore. 

2. From Cambrian red and green slate. 

3. From Chemung shale. 

No statistics of production are furnished by the manufacturers. 

This material is produced as a by-product in several other 
industries. For instance near Whitehall red and green mineral 
paint are produced by grinding up the refuse of the slate mills. 
In Oneida county, paint is manufactured from the Clinton iron 
ore. At Randolph in Cattaraugus county, paint ismade from 
red shales of the Chemung group. At Roxbury, Delaware 
county, paint is made from red Catskill shales and at Oneonta a 
similar pigment has been made. 


Directory of Mineral Paint Manufacturers. 
(Metallic paint.) 


Clinton, Metallic Paint Coin). .secenanik. a5. Clinton. 

Rossie: Iron, Ore: Paint;O0..</5.6 eset? - 5 dee Ogdensburg. — 

Oneonta Mineral Paint;@0) 212 ohpteaens pre ee Oneonta. 

Ontario Metallic Paint Co: .:. 292) tee eee Rochester. 

Delaware Mining, Milling and Manufacturing Co., Roxbury. 

Wim. Connors (also slate) 72 “0-0 eae ee Troy. 
Ochre. 

Bruno, Grosche’ & Co Varese ae ee New York. 
Shale 

Elko Mineral Paint: Wo. 2. .5)-e. eee oe eee Randolph. 
Slate. 

William Connors (also met. pt.) ........ ....... Troy. 

Francis Thomas. 503" See ec eee ae eee Troy. 


Robert A Palle ek a ee ee Whitehall. 


Salt. 


The salt industry of New York is of great importance. 
Originally Syricuse was the center of this industry, but since the 
discovery of rock salt in and near the Genesee valley from which 
richer brines can be obtained than at Syracuse, the center of the 
industry has been transferred to this new district and the manu- 
facture of salt at Syracuse will gradually diminish. 

The salt mines of the Retsof, Lehigh, Livonia and Greigsville 
companies produce immense quantities of salt for the beef and 
pork packing industries, and in this respect are not directly com- 
_ petitors of the companies manufacturing salt from brine. About 
15 miles south of Syracuse the Solvay Process Company having 
found rock salt in great quantity, by boring a large number of 
wells and availing itself of an abundant water supply is, by the 
aid of gravity, enabled to bring to its works at Syracuse through 
a pipe: line, brine in a highly saturated condition. This is the 
basis of a very large industry in soda ash. The salt of New 
York occurs wholly in the Salina group. 

A detailed description of the salt and gypsum deposits of New 
York is given in Bulletin No. 11 of the New York State Museum 
by Frederick J. H. Merrill. From this publication the following 
sketch of the geology of salt in New York is abstracted : 


Geology of Salt in New York. 


The salt of New York occurs almost exclusively in the Salina 
group or, as it is also called, the Onondaga salt group of the 
Upper Silurian period which was described by Vanuxem as 
follows : * 

“This important group contains all the gypsum masses of 
western New York, and furnishes all the salt water of the salines 
of the counties of Onondaga and Cayuga. From the point where 
the Niagara group terminates at the east, it rests upon the Clin- 
ton group; and as the latter group also comes to its end near the 
first district, it reposes there upon the Frankfort slate, upon which 
it continues to near the Hudson river. 


———___-__ 


* Report on the Geology of the Third District of New York. 
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“Tt forms a part of the high range on the south side of the 
Mohawk ; appearing at the north end of Otsego county, and in 
Herkimer and Oneida, being its northern outcrop. It makes its 
first appearance by the side of the Erie canal at the east end of 
Madison county, and thence west the canal was excavated in the 
group. 

“The Onondaga salt group may be divided into four deposits. 
There are no well-defined lines of division between the deposits ; 
but for practical purposes the divisions are sufficiently obvious. 

“The first or lowest deposit is the red shale, showing green 
spots at the upper part of the mass. 2d. The lower gypseous 
shales, the lower part alternating with the red shale, which ceases 
with this mass. 3d. The gypseous deposit, which embraces the 
great masses quarried for plaster, consisting of two ranges, 
between which are the hopper-shaped cavities, the vermicular 
limerock of Eaton, and other porous rocks. 4th and lastly. 
Those rocks which show groups of needle-form cavities placed 
side by side, caused by the crystallization of sulphate of magnesia* 
and which may from that circumstance be called the magnesian ~ 
deposit. 

‘The whole of these deposits are found between Oneida creek 
and Cayuga lake. To the east of the creek, they do not all 
occur, as will subsequently be made known. They thin out to 
the eastward and probably terminate entirely a few miles east 
of the Hudson river; from which point their thickness gradually 
increases toward the west, and reaches its maximum in the 
counties of Onondaga and Cayuga, where it is not less than 
700 feet. The gypsum has not been seen east of the western 
part of Oneida county. The red shale comes to its end at the 
east end of Herkimer county; and the whole group is reduced, 
in the Helderberg in Albany county to a few feet of light-gray 
or lavender-colored compact calcareous rock. with pyrites, 
separating the Frankfort portion of the Hudson River group 
from the water lime series.” 

The outcrop of the Salina shales is shown on the accompanying 
map. 

The red shale is fine grained, earthy in fracture and without 
regular lines of division. It breaks or crumbles into irregular | 
fragments. This deposit is not found east of Herkimer county 


* Sulphate of lime most probably. 
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and varies in thickness from 100 to nearly 500 feet. The second 
member of the series consists of shale and calcareous rock of a 
light-green color intermingled with a red shale at its lower part. 
But little gypsum occurs in this member. The rock is extremely 
porous, easily penetrated by water and falls to pieces at once 
on exposure to theair. The third or gypseous deposit, which is 
important commercially on account of its plaster beds, is also the 
horizon from which the brine springs of Onondaga, Cayuga 
and Madison counties were supposed by Vanuxem to have 
been derived. The mass of the deposit consists of rather 
soft yellowish or brownish shale and slate, both argillaceous 
and calcareous. It may be called a gypseous marl. It falls 
to pieces when exposed to the weather, breaking in a series 
of joints nearly at right angles to each other which give the 
rock a rhombic cleavage. In the third district the gypsum of 
this horizon does not often occur in layers or veins, it usually 
occurs in isolated masses of irregular form. At many points 
there appear to be two ranges or levels of these plaster beds, as 
they are called, separated by ‘shale containing hopper-shaped 
. cavities. These cavities, which are from one to ten inches in 
diameter, are of much interest for they represent the external 
casts of salt crystals, which were probably formed during the 
evaporation of the water from the basin in which the Salina 
deposits were laid down. But few fossils are found in the Salina 
group, for at the time when the shale and gypsum were deposited 
the water contained too high a percentage of soluble salts to 
support animal life. 

The fourth deposit was called the magnesian deposit on account 
of the assumption that the needle-like cavities were due to the 
cr\ stallization of sulphate of magnesia. As needle-like crystals 
of sulphate of lime are well known, and as gypsum is abundant 
in this horizon, it seems more probable that these needle like 
crystals were crystals of gypsum. 

Prof. James Hall* describes the Salina group as follows: Suc- 
ceeding the Niagara group is an immense development of shales 
and marls with shaly limestones including veins and beds of 
gypsum. ‘The general color is ashy approaching drab with some 
portions of dark bluish green. The lower part is of deep red 
with spots of green. Succeeding this, where protected from 


* Geology of the Fourth District. 
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atmospheric influences, the rock is blue, like ordinary blue clays, 
with bands of red or brown. This portion and that succeeding 
it are often green and spotted, and contains seams of fibrous 
gypsum and small masses of reddish selenite and compact 
gypsum. From this it becomes gradually more gray with a thin 
stratum of clayey limestone, which is sometimes dark, though 
generally of the same color as the surrounding mass. The forma- 
tion terminates upward with a gray or drab limestone called by - 
Vanuxem the “magnesian deposit.” The red shale forming the 
lower division of the group is well developed, but in the third 
district has not been found west of the Genesee river. It appears 
in the eastern part of Wayne county as indicated by the deep 
red color of the soil which overlies it. 

At Lockville a greenish-blue and marl with bands of red has 
been quarried from the bed of the Erie canal. West of the 
Genesee this is the last of the visible mass. The red shale has 
either thinned out or lost itself, gradually becoming a bluish- 
green, while otherwise the lithological character remains the 
same. On first exposure it is compact and brittle, presenting an 
earthy fracture. But few days are necessary to commence 
the work of destruction, which goes on until the whole becomes 
a clayey mass. The prevailing features of the second division 
of the group are the green and ashy marl with seams of fibrous 
gypsum and red or transparent selenite often embracing nodules 
of compact gypsum. The third division comprises'all the gypsum 
beds of the fourth district which are of economic importance. In 
this third division hopper-shapped cavities occur in Wayne and 
Monroe counties, but rarely in Genesee or Erie. 

There is scarcely any well-defined division between the shales 
and shaly limestones of the third division and the so called 
magnesian deposit which overlies it. This limestone in the 
western part of the State is used extensively for hydraulic 
cement and is now worked by the Cummings Cement Company 
of Akron and the Buffalo Cement Company. 

In their studies of the Salina group, Professors Hall and 
~Vanuxem found no rock-salt because this soluble mineral can not 
remain atthe surface. However from various wells and shafts, 
sunk during the past 11 years, we have sections of the Salina 
group which show the position and relation of the salt beds. 
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Propucrers oF SALT IN New York STATE. 


Onondaga District. 


Prem SGU Woell * ce sae cw oe 
Geddes Coarse Salt Co ........... 
Highland Solar Salt Co.* ......... 
SS 
eG. 4.cc a... ae Th Rhee 
es ee 
American Dairy Salt Co.*........ 
Highland Coarse Salt Co ........ 
Salina Coarse and Fine Salt Co.... 
Mew oomis,.executor .......... 
Turk’s Island Coarse Salt Co..... 
Memement, GOr6 . . 5... ke eee 
William J. Kilian ...... ree wee oe 
Meme nite & Oo....... 25. ..500%s 
Pees OS CO eee ees 
PMEEIOAVOS) cme oe ev te 
BepEIeeE TOOMAN . 6... . sw c's win od oes 


PeCMMOBOCEOASL . 0... 2.0... 2.50500. 
Salt Springs Solar Coarse Salt Co.. 
MOVE 5 Se ose. one ls 
Syracuse Solar Salt Co.*......... 
Poster Ely...... PR adit ao Maat 
Cape Cod Coarse Salt Co ........ 
Empire Coarse Salt Co .......... 
Salina Coarse and Fine Salt Co.... 
Western Coarse Salt Co ......... 
m@eeoaore L. Poole .:....2... 05... 
menos £ OFler.. 2... 
eee. Mairkpatrick. ... 2... oi 
pamom Coarse Salt Co ........... 
opere LOUND............. ae 
ME URLONTAY ws 5. ct es ote yee 
George Brown & Co.............. 
are Martin... ..2.5.....+. 068. 
7 i aS) a a ee 


* [die in 1893. 


Collamer, N. Y. 
Geddes (via Syracuse), N. Y. 
Liverpool, N. Y. 
Syracuse, N. Y. 
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James Salmon’? 24... ane ae Syracuse, N. Y. 
Woda, B. Gates nt eee, sg 
A. i Mlagon . Sgt Sie! nee eee ae . 
Danean W:. Peeks 3. cet. a 
‘Le Roy Salt Co. oe ee ae Le Roy, N. Y., 21 grainers, 
13 wells. 

Genesee Salt Co. (5 pans, 5 wells) .. Mercantile Exchange, N. Y. 
Pavilion Salt: Oo: OF. a ee Pavilion, N. Y. 
Kerr Salt, Gon Sneek ere ate Rock Glen, N. Y. 
Duanoan Salt: Co.4.chc.eea een Silver Springs, N. Y. 
Peart Salt Cox). lege. cae eee Warsaw, N. Y. 
WO: Gotinlock 2. A526 £« 
Empire Dairy Salt Co .....:...... ¥ 
Warsaw Salt. Cotc oor 2 ee ee: ag 
Crystal Salt.Co 22+ Ate nee st 
Hawley Salt-Col). soo 22 SR eee " 
bradley: Salt @oic0s2 2 0 eee ‘ 
Miller Salt:Co..J:c08 Ann ce eres S 

Rock Salt. 
Retsot Mining 'Cowit recta ores: Retsof, N. Y. 
Livonia Salt and Mining Co....... 115 Broadway, N. Y. city. 
Lehigh Salt and Mining Co ....... Scranton, Pa. 
Greigsville Salt Mining Co........ Greigsville, N. Y. 
Cayuga Lake Salt Co......... .... Ludlowville, N. Y. 
sy mami Cr race Bae Livonia Station, N. Y. 
J.C. Reed : i4 .i  eee eS ) 
Glen Balt: Co: jx. .40% SARs Watkins, N. Y. 


Gypsum. 


Gypsum is quarried in New York on the outcrop of the Salina 
group in Madison, Onondaga, Cayuga, Ontario, Monroe and 
Genesee counties. It is chiefly used as a fertilizer in the form of 
land plaster, though at Oakfield, Genesee county, a factory has 
been established to utilize the gypsum in the manufacture of wall 
plaster. 
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Graphite. 


Graphite of excellent quality is produced near Ticonderoga, 
the deposit being controlled by the Dixon Crucible Company of 
Jersey City. The mineral occurs in a mica schist and in crystal- 
line limestone. It is used in the manufacture of pencils, crucibles, 
lubricant and a variety of other purposes. 


Quartz. 


This material is quarried for pottery at Bedford, Westchester 
county, and is shipped to Trenton, N. J. White quartz of Pots- 
dam age which is quarried at Fort Ann in Washington county, 
has been ground for use as a wood filler. It has also been used 
at the Troy Iron Works for lining Bessemer converters and 
similar refractory purposes. 


GilassiSamnias 


The two chief sources of this material in New York are Ellen 
ville, Ulster county, and Durhamville, Oneida county. At the 
former locality the quarries are operated by the Crystal Sand 
Manufacturing Co. The sand is obtained from the Shawangunk 
grit, which is crushed to exceeding fineness. Much of the prod- 
uct is sent to the glass works at Corning. 

Large glass sand deposits of Quaternary age occur at Durham- 
ville near Oneida Lake. They are operated by William Williams. 
The sand is not as white nor as fine as that from Ellenville, and 
is used for the commoner grades of glassware. Much of it is 
shipped to Lockport, The sand contains 97—¥7.5 per cent. Si. 02. 


Molding Sand. 


Sand for molding is found in Albany county immediately 
below the surface soil. When this is removed the sand is 
skimmed off to a depth of about six inches. It is quite 
extensively shipped from the town of Bethlehem. Near Pough- 
keepsie molding sand is obtained from a silicious limestone 
which, in decomposing, leaves a fine sand which has been found 
very satisfactory for this purpose. 


Garnet. 


Garnet is mined or quarried in New York State in and 
near the valley of the upper Hudson river in Warren county on 
the borders of the Adirondack region. Itall appears to be of the 
common variety, Almandite, and occurs in a formation of 
crystalline limestone which appears to form the bed-rock of the 
valley in the vicinity of North Creek and Minerva and in gneissic 
rocks which adjoin or are intercalated with the crystalline lime- 
stone. It is found in segregated masses of varying sizes from 
that of a pigeon’s egg to a diameter of 20 feet. Itis commercially 
classified as massive garnet, shell garnet and pocket garnet, the 
former being impure from the admixture of other minerals. 
The shell garnet is almost entirely pure and the most valuable 
for industrial purposes. The pocket garnet is that which occurs 
in small segregations or incipient crystals in the gneiss. Garnet 
is also found in Delaware county, Pa., where it is quarried under 
the name of “Rose” garnet by Herman Behr & Co., to 
the extent of about 1,000 tons annually. It occurs there in small 
erystals thickly disseminated through a quartzose gneiss. There 
is also a deposit of garnet at Chester, Pa., which is worked to 
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some extent. Large deposits of the mineral have been found in 
North Carolina, but its quality is not considered as satisfactory 
as that from the Adirondack region. Other deposits are said to 
occur in Georgia and Alaska, butno definite information can be 
obtained concerning them. Connecticut is also mentioned as a 
source of garnet. | 

This garnet is used almost exclusively in the manufacture of 
sandpaper, or garnet-paper, as it is called, which is employed 
extensively for abrasive purposes in the manufacture of boots 
and shoes. It is also employed to some extent in the wood 
manufacturing industry. For metals garnet is not as good as 
emery, although some satisfactory results have been obtained 
from its use on brass. It has been experimentally mixed with 
emery in the manufacture of emery-wheels but without very 
satisfactory results. The firms quarrying and using garnet from 
the Adirondack region are H. El. Barton & Co., of Philadelphia, 
who control very extensive deposits there; Baeder, Adamson 
& Co, of Philadelphia; Herman *ehr & Co., of New York, 
who also are interested in the deposits in Delaware county, Pa.; 
Wiggins & Stevens of Boston, who are also interested in 
the deposit at Chester, Pa.; the Boston Flint-paper Co., and the 
Union Sandpaper Co., of Boston. 

In commercial use garnet is found to be harder, sharper and 
raore lasting than quartz and is preferred to it for certain kinds 
of work, although it costs about eight times as much as quartz. 


The Adirondack garnet is said to be worth about $40 a ton at . 


the railroad, although the average value of the mineral through- 
out the country is stated to be about $35. The superiority of 
garnet to quartz 1s probably due to the fact of its ready cleavage, 
which enables it to present, as it breaks away, new and sharp 
cutting edges, whereas quartz, which has no cleavage, becomes 
dulled by friction. The only garnet now mined in the Adirondack 
region is the pocket garnet, which is used to make the better 
grade of garnet-paper. Some of the massive garnet has been 
used to make sandpaper for wood-working, and also mixed with 
corundum to make emery-wheels. The total production of 
Adirondack garnet in 1893 was about 520 tons, but this was much 
less than the usual output owing to the general stagnation of 
business and the small demand for garnet-paper. For several 
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years previous to 1893 H. H. Barton & Co. are said to have 
mined from 800 to 1,000 tons per year. In 1893 the shipments 
from North Creek amounted to 1,475 tons. During 1894 almost 
nothing has been done in the mining of garnet. Only 294 tons 
were shipped from Warren county, New York. William Hooper 
& Sons of Ticonderoga have recently erected a mill near Minerva 
_ to crush the garnet-bearing rock and separate the garnet by water. 
This, if successful, will to some extent revolutionize the garnet 
_business as many deposits not worth working by hand-sorting 
could be made to pay in this way. 


Emery. 


Emery is quarried at many points in Cortlandt township, West 
chester County, from deposits which occur in the eruptive rocks 
known as the “Cortlandt series.” It is used by the New York 
Emery Company at Peekskill. 


Diatomaceous Farth--- Infusorial Earth. 


This material consists of hydrated silica, and is the accumula- 
tion of the minute skeletons of microscopic forms of vegetable 
life known as diatoms. It accumulates in the bottoms of ponds 
and lakes, and is found in recent as well as Tertiary and Cretace- 
ous formations... While the living diatoms are found in all the 
waters of the State, deposits of diatomaceous earth have been 
reported from only two localities. One of these is in White 
lake, town of Wilmurt, Herkimer county, and the other is on the 
shore of Cold Spring Harbor, Long Island, on the property of 
Dr. Oliver Jones. The latter is a fossil deposit in beds probably 
of Tertiary age. The White lake deposit is the only one in use 
commercially at present. The material is dug from the bottom 
of the lake, which covers about four acres, and has a thickness of 
two to thirty feet, being covered by about four feet of water. It 
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is washed and run through strainers and pipes to settling vats, 
where it stands for twenty-four hours. The water is then drawn 
off and the material shoveled into the press. Here it is made 
into cakes four feet square and four inches thick. These are 
subdivided into cakes one foot square and piled under sheds to 
dry. For this information I am indebted to Mr. Thomas W. 
Grosvenor, of Herkimer, the proprietor. 

The White lake material is at present only used for polishing, 
though similar material is used for absorbing nitroglycerine it in 
the peace of dynamite. 

The following analysis by Dr. Gideon E. Moore, of New York 
city, is furnished by Mr. Grosvenor: 


Water and volatile matter ..<. 5065.07 2408- ee 12.120 
S11 i ls er rn mm te AN ea 86.515 
Alumina. os 6.6352. Se 2. ee eee ee eee 0.449 
Ferric Oxide. 3.5.34 44.2.3 2 eee Se 0.3874 
Lime... Se ae ee eee 0.120 
Undetermined ): 2.4.0.4... 229 a ee eee 0.422 

100.000 


————— 


Tale, 


This material occurs near Edwards, St. Lawrence county, — 


N. Y., in a narrow belt several miles long and about a mile wide. 
There are several quarries on the line of this belt. It is ground 
in mills near Gouverneur under the control of the Asbestos Pulp 
Co. It is chiefly used in the manufacture of paper and a small 
quantity is used in soap, paint and other minor purposes. The 
annual product is about 30,000 tons, valued at about $240,000. 


Peat. 


This material, which is the residue from the partial decay of 
plants in water, is of frequent occurrence but is only used locally 
as a fertilizer. 


=. = 


Petroleum and Illuminating Gas. 


The occurrence of petroleum in New York was first recorded 
by a Jesuit missionary who visited the oil spring at Cuba, 
Allegany county, in 1627. Late in the present century the oil 
from this spring was highly valued by the Indians for external 
applications and was thought to have a highly curative power. It 
was widely known under the name of “Seneca oil.” The produc- 
tion of oil in New York is at present confined to Cattaraugus and 
Allegany counties. The Cattaraugus county field isa northward 
extension of the bradford field of Pennsylvania and is continuous 
over the State line. The Allegany field is more isolated, although 
the oil comes from the same geological horizon. This has been 
discussed in great detail by Charles A. Ashburner in the Transac- 
tions of American Institute of Mining Engineers for 1887 and 
does not need detailed consideration here. Within a few weeks 
discoveries of oil are reported from Greig in Lewis county, but 
the value of the find is uncertain. 

Natural illuminating gas was first used in New York at Fre- 
donia, Chautauqua county, in 1821. This material is still in use 
at the locality in question. Besides Fredonia, at the present time 
Buffalo, Honeoye Falls, Pulaski and Sandy Creek are using 
natural gas for heating and illuminating purposes and a well is 
being bored in the vicinity of Oswego. Gas wells have been 
bored tentatively at a large number of places in New York State 
and small quantities of gas have been found, but the enterprises 
have not been financially successful. At present many of the 
wells in Buffalo have ceased to yield and a large quantity of the 
natural gas now consumed in that city is brought in pipe-lines 
from Canada. 

On the economic map the oil pools are shown as mapped by 
C. A. Ashburner and corrected to 1893 by D. A. Van Ingen, who 
has written a brief sketch of the oil districts. 
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PETROLEUM. 
By D. A. VAN INGEN. 


Petroleum in New York State. 


The oil territory in New York State is a continuation of the 
Bradford field of Pennsylvania. The counties of Cattaraugus 
and Allegany contain almost all the developed territory for oil. 
The first drilling was done at Limestone in Cattaraugus county 
in 1865, followed by wells at Petrolia and Richburg in Allegany 
county in 1881 and 1882, respectively. The oil sand is called 
the * Richburg” in Allegany county, and the “ Bradford” in 
Cattaraugus county, but many claim them to be identical. 
The sandstone is a close, fine-grained rock of a dark-brown color. 
The general direction of the strata runs northeast and southwest, 
dipping to the southwest from three to twenty-five feet to the 
mile. In the southern part of Allegany county a fourth sand, 
known as the “ Waugh and Porter” is drilled into. This lies 
some eighty feet below the “ Richburg” sand and seems to bea 
different oil sand, although there is much difference of opinion 
with regard to it. 

The oil varies in color from light yellow to almost black, 
although the dark-green oil is by far the most abundant. Its 
specific gravity at 10° C. runs from 88° to 45° B. Upto date 
about 8,000 wells have been drilled in the State, and some 6,000 
are now producing. They started anywhere from five to 
2.50 barrels per day, but now only average sixty-five-one-hundredths 
barrels in Cattaraugus county, and sixty-t wo-one-hundredths bar- 
rels in Allegany county. With the oil considerable gas has been 
found, but now there is little more than enough to supply fuel 
for pumping. ‘ Edge territory ’usually produces good gas wells. 


I. Allegany Field. 


The Allegany field is the towns of Greenwood in Steuben 
county, and Andover, Scio, Alma, Bolivar, Wirt, Clarksville and 
Genesee in Allegany county. There have been up to December 
1, 1892, 5,327 wells drilled, and about 4,000 are now producing. 
On January 1, 1839, 25,105,000 barrels of oil had been taken out. 
The greatest daily production was in 1882 when_17,V00 barrels 
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marked the limit. At present about 2,500 barrels is the daily 
production. This field is divided into six pools, viz.: 1. Andover ; 
9. Alma P. O.; 3. Alma; 4. Bolivar, Richburg and Wirt; 
5. Waugh and Porter; 6. Clarksville and Niles. 

1. Andover.— This is situated in Greenwood, Steuben county, 
and Andover, Allegany county. It was originally drilled for gas 
to supply the neighboring towns, and all drilling has been done 
by the Mutual Gas Company, of Andover. In all, 15 wells have 
been finished since the field was opened in 1889. In depth the 
wells run from 800 feet in the valley to 1,300 feet on the hills, 
with oil sand from 15 to 95 feet thick. The field gives a good 
yield of both gas and oil, the rock pressure being 350 feet on the 
average and a yield of one to eight barrels of oil per well per day. 
At present all the wells but: three are shut in, as this number is 
sufficient to furnish the gas needed. 

2. Alma P. O.—This really belongs to the Alma pool, but as 
there is a dry streak between them it has been treated by itself. 
It is very small, covering only five lots in the southwest corner 
of the town of Alma. The wells are few and run from 800 to 
1,500 feet deep, with only 10 to 20 feet of oil sand. The yield of 


oil and gas is very small. 
3. Alma.— This pool is a long narrow strip running northeast 


and southwest and covering about 30 lots in the town of Alma. 
There are about 250 producing wells, yielding about 125 barrels 
of oil daily. In depth they run from 1,100 to 1,200 feet, with 15 
to 20 feet of producing oil sand. The southwest edge is good gas 
territory. 

4. Bolwar, —ichburg and Wirt.— This is the oldest and 
largest part of the Allegany field. It is situated in the towns of 
Alma, Scio, Bolivar, Wirt, Genesee and Clarksville. The first 
wells drilled were at Richburg, in about the center of the field. 
The wells are deep, ranging from 1,400 to 1,800 feet. The Rich- 
burg sand is from 25 to 50 feet thick. The yield now is only 
a little more than a half barrel a day, but at first ran as high as 
100 barrels a day per well. 

5. Waugh and Porter.— This pool covers seven lots lying in the 
southern part of the town of Bolivar. It was opened in 1882, and 
it was here that the fourth or Waugh and Porter sand was dis- 
covered. There are in all 36 wells, yielding about 40 barrels of 
oil daily. In depth they run from 1,350 to 1,700 feet. The oil 
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sands, the Richburg and Waugh and Porter, are 25 and 28 feet 
thick respectively, separated by some 100 feet of shale and slate. 
At the outset the yield was about 10 barrels a day. 

6. Clarksville and Niles.— These two pools are only about one- 
half a mile apart and can almost be considered as one in spite of 
the dry streak between. The former covers 15 lots in the towns 
of Clarksville and Wirt, and the latter six in the northern part of 
Wirt. Clarksville was first drilled in 1883, and has about 250 
producing wells, while Niles dates one year earlier with about 
140 wells. The wells are from 1,000 to 1,500 feet deep, and 
yielded when first shot from 5 to 25 barrels a day, but are now 
only doing about half a barrel. The oil sand is thicker in Clarks- 
ville than in Niles, being 5 to 60 feet as compared to two to five 
feet. The gas pressure is light except on the northern edge, 
where it has been recorded as high as 400 pounds to the square 
inch. 
II. Cattaraugus County Field. 

The territory in this county is a continuation of the Bradford 
field and comprises part of the towns of Carrollton, Allegany and 
Olean. The first drilling was done at Limestone in 185, followed 
soon after by exploration at Rock City, Four Mile and Knapp’s 
Creek. The field may best be considered by dividing it into two, 
viz: A. Bradford (proper); B. Allegany town. 

A. Bradford.— This portion of the field covers about thirty 
square miles, its greatest length being twelve and one-half miles 
and its average breadth being two and one-half miles. There are 
now some 1,850 producing wells, yielding about six-tenths of a 
barrel each daily. In depth they run from 1,600 to 1,800 feet with 
18 to 60 feet of good oil sand, although it often happens that the 
oil sand is badly broxen up by shale and slate. 

B. Allegany Town.— This field is comparatively new, having 
been opened about five yearsago. Itissituated in the townof Alle- 
gany along the Allegheny river, and is about five miles long by 
one and one-half wide. There are now about 175 producing wells 
yielding each about three barrels daily. The oil sand runs about 
18 to 25 feet thick, while the wells are 1,000 to 1,200 feet deep. 
At the start the output ran as high as 40 barrels per well. So 
far no connection has been made with the Bradford, but there is 
no reason why it will not be made some day should the price ss 
oil go up to allow drilling to pay. 


Natural Carbonic Acid Gas. 


This material is obtained at Saratoga Springs and vicinity by 
boring wells toa depth of about 35: feet. Carbonated waters 
flow to the surface and are conducted through pipes to large gas 
holders, where the gas is separated from the water and is then 
pumped into compressors from which it is forced into steel 
cylinders under pressure of about 1,000 pounds to the square 
inch. These cylinders when filled are shipped to the consumers, 
who use it chiefly in the manufacture of soda water, both for 
wholesale and retail sales. At present this gas is shipped 
from Saratoga Springs to New York, New Jersey, Pennsylvania, 
Massachusetts, Connecticut and Rhode Island. In addition to 
the large quantities consumed within this State, it is also being 
used for refrigerating purposes and in the manufacture of cod 
_ iver oil. 


Mineral Waters. 


The mineral springs of New York are widely known. In 
addition to the revenue from mineral springs used for bathing at 
health resorts, a large industry now exists in the bottling and 
shipment of mineral waters for domestic consumption. 


List of Mineral Springs in New York which are Commercially 
Productive. 
Adirondack Mineral Springs (H. V. Knight), Whitehall, Wash- 
ington county. 
“Avon Sulphur Springs (O. D. Phelps), Avon, Livingston county. 
Artesian Lithia Spring (C. O. McCreedy), Ballston Spa, Sara- 
toga county. 
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Cairo White Sulphur Spring (H. K. Lyon), Cairo, Greene 
county. 

Cayuga Mineral Spring (Lucius Baldwin), Cayuga, Cayuga 
county. 

Chittenango White Sulphur Springs (W. H. Young), Chit- 
tenango, Madison county. 

Chlorine Springs (J. L. Grover), Syracuse, Onandaga county. 

Clifton Springs (Dr. Henry Foster), Clifton Springs, Ontario 
county. 

Dansville Springs (J. Arthur Jackson, secretary and manager), 
Dansville, Livingston county. 

Deep Kock Spring (Deep Rock Spring Co.), Oswego, Oswego 
county. 

Massena Springs (Shedden & Stearns), Massena, St. Lawrence 
county. ; 

Nunda Mineral Springs (Daniel Price), Nunda, Livingston 
county. 

Reid’s Mineral Spring (J. R. McNeil), South Argyle, Washing- 
ton county. 

Richfield Springs (T. R. Proctor), Richfield Springs, Otsego 
county. 

Champion Spring (J. Z. Formel), Saratoga Springs, Saratoga 
county. 

Empire Spring (H. W. Hayes, manager), Saratoga Springs, 
Saratoga county. 

Excelsior Spring (F. W. Lawrence), Saratoga Springs, Sara- — 
toga county. 

Geyser Springs (Geyser Spring Co.), Saratoga Springs, Sara- 
toga county. 

Hathorn Spring (Hathorn Spring Co.), Saratoga Springs, Sara- 
toga county. 

Old Red Spring (E. H. Peters, superintendent), Saratoga 
Springs, Saratoga county. 

Vichy Springs (L. A. James, superintendent), Saratoga Springs, 
Saratoga county. 

Sharon Springs (John H. Gardner & Son), Sharon Springs, 
Schoharie county. 

Slaterville Magnetic Springs (W. J. Carns & Son), Slaterville, 
Tompkins county. 
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Verona Mineral Springs (A. A. Hunt, M. D.), Verona, Oneida 
county. 

White Sulphur Springs (T. C. Luther), Ballston Spa, Saratoga 
county. 

White Sulphur Springs (J. Hochstatter), Berne, Albany county. 

Star Spring, Saratoga Springs. 

Elkhorn Spring (Clark Snook), Manlius. 

Royal Spring (A. Putnam, Jr., president), Saratoga Springs, 
Saratoga county. 

Lebanon Thermal Spring (P. Carpenter), Lebanon Springs. 

Crystal Rock Water Co. (L. G. Deland, president), Fairport. 

Victor Spring (H. J. Dickinson, Buffalo), Darien, Genesee 
county. 

Geneva Magnetic Mineral Spring (C. A. Steele), Geneva, N. Y., 
Ontario county. 

Oneita Springs (Oneita Spring Co.), Utica, N. Y., Oneida 
county. 

Empire Seneca Spring (M. W. Cobb, of Fredonia), Dunkirk, 
N. Y., Chautauqua county. 

Crystal Spring (Asa D. Baker), Barrington, N. Y., Yates 
county. 

Great Bear Spring, Fulton, Oswego county. 

The following list of Ney York springs and their analyses 
was compiled by Mr. A.C. Peale, of the United States Geological 
Survey, ani published in Bulletin No. 32 of that organization. 
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Minera Sprines oF New York. 


NAME AND LOCATION. 


Flow in gallons per 
hour. 
(Degrees Fahr.). 


Temperature 


Adirondack Mineral Springs, White- 
hall, Washington county 

Albany Artesian Well (300 feet), Al- 
bany, Albany county. 

Auburn Spring, 4 miles west of Au- 
burn, Cayuga county. 


ee 


=< Pe ey | Number of springs. 


Avon Sulphur Springs, Avon, Living- 
ston county. 
Ballston Spa Springs, Ballston, Sara- 
toga county. 
Artesian Lithia Spring... ..... 0+... 
Franklin Spring <....cccsccaces sexes 
TFON BPTI es ole e -eaenciee cass coniee ae 
Sans Souct Spe. sc... nce \esicanten 
United States Spring................ 
Washington Lithia Well...... ..... 
Barton Sulphur Spring, near Waverly, 
Tioga county. 
Byron Acid Spring, Byron, Genesee 


cou uy 
hite Sulphur Springs, Cairo, 


se tee 


ee ey 


RR 


seen w eee 
ee oe ec) 


Cairo 
Greene county. 
Calcic springs: 
Near Sempronius, Cayuga county..|......]........|.....- 
Near Chateaugay, Franklin county 
On pags is chs Creek, Stark Town- 
ship, Herkimer county. 
Near Starkville, Herkimer county. 
At Caledonia, Livingston county .. 
Near Cartersville, Monroe county....)/-.¢4--|aeses atlases 
In southwestern part of Wheatland 
Township, Monroe county. 
In Cather’s Cave, near Niagara 
Falls, Niagara county. 
Near Syracuse, GQnondaga county. -l....calos4s esse 
At Manlius Centre, Onondaga 
county 
At Chieadaghl Onondaga county: 145-6.) 22 eee el eee 
North of Otisco lake outlet, Onon- 
daga county. 
At Schoharie, Schoharie county....]......]... ....|.....- 
Four miles northwest of Gouver- 
neur, St. Lawrence county. 
Near Ithaca, TonipEIns COUNEbY oi .6) ic<0on wee cesiineecee 
in’ Washington COURLY: sos 4) Secs see accel s occeeae eens 
Canoga Springs, Canoga, Seneca county 
Cayuga Mineral Spring, 2144 miles north 
of Cayuga, Cayuga county. 
Chalybeate springs: 
Five miles northwest of Auburn, 
Cayuga county. 
Four or five miles from West Troy, 
Albany county. 
South of Canaan Centre, Columbia 
county. 
Livingston, Columbia county 
Near Sidney Plains, 
county 
Two x He from Bloomville, Dela- 
ware county. 
Three miles above Walton, Dela- 
ware county. 
Near Upton pond, Dutchess county 
Near Kline’s Corners, | Dutchess 
county. 
Near Williamsville, Erie COUMDGY:. a. | sas «ences eee lene nels 
Two miles north of Elba, Genesee 
county. 
North part of Warren Township, 
Herkimer county. 
Bethel, in Stark Township, Herki- 
mer county 
South part Of Pittsford Township, 
Monroe county 
Near Lewiston, N eee county 
Van Buren Towns 
county. 
Near West Point, Orange county...|......].... A aioe 
Shawangunk Mt., Orange county 


ee Oe oe 


ee 


re ee 


seer 


ee ee oe) 


ee ee ee 


es ee er 


50 


ee ee a) 
ee ee ee 
Ce Oe 


ee ee eo 


Delaware 


ee ee 
ee oe fo 
ee ee ee 
re ee ee 
Os ee ee 
ee ee 
Ce eee 
Ce oe 


ee ee ee 


ip, Onondaga 


ee ee 


weba www e wba we were eloneene 


Character of the 


water. Remarks. 
Chalybeate...... Used commercially. 
Saline’ ..52.00065s 
Sulphureted Has a local reputation 
and is sold to small 
extent. 
do Used commercially and 
as a resort. 
eeeaen ce seue ce nets Resort. ; 
ros aoe oe Used commercially. 
Ol Pees otis ae 
AGE accu eee ones 
MAO’ aceon te 
CO’ Ss bcc se ceaie 
GOP Mardeaene do 
ACIG’. cc ccienciexioce 
Sulphureted Resort. 
li lilsssssesseseees( Unimproved. 
SU ataioroutoate tale ciejaes do 
[aE aan A Used commercially. 
sie Seta Sefelnresa Slaton Used locally for medic- 


inal purposes. 


ry 
ee 


Ce 


ee ee ey 


ey 


eee eee Oe wee eee 


ey 
ee 


Unimproved. 


eee ee es 


ee 
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Mriyerat Sprincs or New Yorx — (Continued). 


- = 
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Se |S. bee 
_— 
NAME AND LOCATION. eee Pes Poe a ee Remarks. 
oh er. 
- = rR) 
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ae sc 
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ZA me e 
Chalybeate springs —(Continued) : 
Near Sand Lake, Rensselaer county]......|........]...00] csccccssseeceeceees 
PN FRPEESIEMNERIAE Sige Soc trek cats cich oa lo ccw sr <kl cannes | sdudn aeeancannecee's 
Between West Neck CNG OEE Go| RRR Bp) REE | | Ce, See api ee 
Neck, Suffolk county 
Near North ator sly OLGA eS A | | ee ere 
county. 
TRUM INOURENE RS oor feet nn avatwabe’p cise cin spalaade ac) ‘ecawedsneen<ciesc:00 6 
Three miles cone SOO DP 2 ne Sy BA BS ARR Se IE SE oct 
folk capone 
Pe ELT ty PESTO COMDEG cylin cscs c]acaccesblaewcucs] octipeccennacacscens Small and unimportant 
Pee A OIE, FLAVOEN GOOG. SUITOR Psa 7e os lss civcccclcceses| wcescacsecenancases 
county 
East _ oes OTERO eD keh Sa eel sap sel wahieedons exaoacaenk 
At Little Cow phe Sods el | ey ee eer ee Unimportant. 
county. 
PCL J AIO I WORMENEDLCE!. .ccuclicacensclocsccs] wavocvccesscceecece 
county. 
Chappaqua open. CHAU CHOP ee Pon leas celeacaes|) vdawtane sae ceiviedice 
chester county. 
Cherry Valley Phosphate Spring,} 1 IO lace aeateetnws de neers Not used at present. 
Cherry Valley, Otsego county. 
Cherry oman Springs, Chorry ‘Valley;) 2 Piecccens|-sece: Sulphureted ... 
Otsego count, ae 
Chittenango hite Sulphur Springs,} 3 |........ 491g do Resort. 
Chittenango, Madison county. 
Chlorine Springs, Syracuse, Onondaga| 5 | 2,000 AG | Saline. 2. cacers es Used commercially and 
county as a resort. 
Clifton ‘Springs, Clifton Springs, On-| 38+ ]........ 54 | Sulphureted Resort. 
tariocounty. 
esinomenrine, Clift street, New. YORK,|..:...0]..c.cccefec secs] cvcccccceccccassecs 
New York county. 
Columbia White Sulphur Springs, 4) 4 |........ 55 | Saline, sulphur do 
miles north of Hudson, Columbia d. 
county. 
prc Springs, Crystal Spring, Yates| 6 | 1,250% | 48 | oc. cc cet ccencces do 
coun 
Dansville Springs, Dansville, Living-| 4 | 1,000 |...... Alkaline, calcic.| Sanitarium and resort. 
ston county. 
Darien Mineral Spring, Darien Centre,} 1 AO? no. CN ak einainet Used commercially. 
Genesee county. 
Darrow Spring, south of Baldwinsville, ek FRR 5 ea Calcic, sulphur.| Has a local reputation. 
Onondaga county. 
Deep Rock Springs, Oswego, Oswego] 2 |........ 50 | Sulphureted, sa-| Used commercially and 
county. line. as a resort. 
Diamond Rock Mineral Well, William-| 1 30 44 | Sulpho-saline...| Used commercially and 
son, Wayne county. as a resort. 
Doxtatter’s Mineral Well (Lonemuirs| 1" ]....2.55 52 —— sulphur-| Used for bathing. 
Well), Rochester, Monroe county. ae esol h 3 
Dryden Springs, 14 mile west of Dry- See Sh 
en, Tompkins county. ' RA PB socte pn an, hea Resort. 
Elkhorn Springs, north of Manlius} 38 ]........ 5 Saline, sulphur-} Local resort. 
Village, Onondaga county. eted. 
Excelsior Spring, Syracuse, Onondaga! 1 | 1,000 48 )| Saline yo oc. ccnank Used commercially and 
county. as a resort. 
Fairport Mineral Springs, Fairport,| 2 |........}...... Sulphureted,ete.| Has a local reputation. 
Monroe county. 
Florida Springs, Florida Township,} 2 |........ 43 | Sulphureted ....| Local resort. 
Montgomery county 
Franklin Springs, Cowleswillo, Wyom-, 1 |........ BON tty cc ena SEO GrISC Resort. 
ing county. 
Greresoprines, near Hammondsport,|.:...2]s<c<cccs|scsccs| ovccccsccecccuccees 
Steuben county. 
Halleck’s Spring, near Westmoreland,! 1 |........]...... Be ey Wasimproved and used 
Oneida county. as aresort about 1838 
to 1840, but is now un- 
; improved. 
Harrowgate Springs, Rensselaer|......|....... . ....| Sulphureted .... 
county, 3 miles from Albany. 
— Springs, near Marion, Wayne! 8 |.... ... 40 | Saline?.....-..... Unimproved. 
tenanon Thermal Spring, Lebanon} 1 {30,000 75 | Chalybeate...... Used commercially and 
Springs, Columbia county. as a resort. 
Lockport Mineral Spring, SEQ EO ana eal vicesceesl's sacs Saline..... .«ee.-| Unimproved, but used 


north of Lockport, Niagara county. 


Madrid Springs, Madrid Springs, St. 
Lawrence county. 


by residents of Lock- 
port. 
Unimproved at present. 
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eeereeleweeses eleesreeel eeessecee seererecsve 


a H an F 
P| a | k é 
B 4 3 
a | g es oF 
NAME AND LOCATION, eee aie [oom oeerct me Remarks. 
i a SF ¥ 
2 a 2S 
5 2 aT 
= £ ) 
A fy aH 
Massena or St. Regis Springs, St. 2 700+ | 45 | Saline, sulphu-| Used commercially and 
Lawrence county. reted. as a resort. 
Massena Sulphur Springs, 3 miles east 3 5 50 |! Sulphureted ...: 
of Syracuse, Onondaga county. 
Mineral Springs, 116 miles Worth west]: 2. . o.\\s.0% = s6'|\c0 cs cell tee aleintarinte te icletyeisiae Has _ local reputation 
of Cayuga, Cayuga county. and is sold. 
Mineral Springs, Mineral Springs, Scho- 2 120 AA DEES aeak ce ctesine ee Sete Unimproved at present; 
harie county. was once a resort. : 
Mineral springs: 
At Watervliet Centre, Albany|.:....|:-:---+-|.c...- Sulphureted, 
county. chalybeate, car- 
bonated,. 
At Montezuma, Cayuga county ....]......]......6.|...00- Saline sess econ Unimportant. 
Near Crown Point, Essex county..|......]........|. ...- (6 Co SR Ore cTc 
Northwestern) part (of ‘Coltimbla|tzceoa|scsemece |e ceeaelicsetr cenceccet 
Township, Herkimer county. : 
Two miles northeast of Pittsford,|......]........]...... Saline, sulphu-| Sold to some extent. 
Monroe county. reted. 
North . of Elbridge, Onondaga Alsifisrere gcsterert| (aera SAINI?) crease siete Unimproved. 
county. ‘ 
At Quaker Springs, | Saratoeal|.. sh .s| esse sei seers Sulphureted..... do 
county. 
Monroe Springs, 5 miles from Roches-]......]........].... F do 
ter, Monroe county. 
Nanticoke. Sulphur») Springs, Near} sons <ictesicosllice stem elll etienieiassctactel hele 
Lamb’s Corners, Broome county. ‘ 
Nunda Mineral Springs, Nunda, Liv- 3 S| Be aS ee: Nalime renee cee Resort and water is 
ingston county. , sold. 
Oak Orchard Acid Springs, Alabama, ye Gea oddac laos oer Acid and chaly-| Used commercially. 
Genesee county. beate. 
Pitcher Springs, Pitcher Springs, Che-|......]........]...... Sulphureted :... 
nango county. 
Pittsford Sulphur Springs, Olcott’s|......|........]...... do ....| Once a resort. 
farm, northwest part of Pittsford 
Township, Monroe county. % 
Reid’s Mineral Spring, South Argyle, 1 oe |B ae Carbonated, sa-| Local resort. : 
Washington county. line. 
Richfield Springs, Richfield Springs, Bll Bar Gosoe 47 | Sulphureted,| Resort. 
Otsego county. chalybeate and 
saline. 
Riga Mineral Springs, Riga, Monroe]..... |........|...... Carbonated, cha- 
county. lybeate. 
Sauquvit Sulphur. Spring, near Sau- 1 AON eae NAlING eer sects Unimproved. 
quyvit, Oneida county. 
Saratoga Springs, Saratoga county ....|......].... saree oceravacal ere spore SGHSODSOD ordre Resort. 
Champion Sprim gaye. ie scien. tees o h2 > ie 1 | 2,500 49 Sallne carbon-| Used commercially. 
ate 
Columbian Sprines7c. weenie one ri Mele tsersias 55 Seune carbon- do 
ated. 
Congress Spring |, {5 anjereressjeesracieis mie laeelton lies ae dar 51 | Saline’ carbon- do 
: ated. ; | 
Crystal Splines are ccs. cece facto: 6 0A sl | Wer mes Sigelais avahcrorsiessletelovinns | 
HOLES SEU Oye aie, ois, jars njoiwlesalerseieloiite eye vale alte crise cele ae alll 'srataimagers's aidiatey, wikiestnn | Surface spring. 
HAWUP UNC SPLITS ii ciosercve oteseicrsie 7s crore mietovel| siaisisree ernie etetetel(elotateie te seins carbon-! Used commercially. 
ated. 
UL CRArSPEIIE 7 s0's/c\ ais oie sic)61a.0\210/e, \15'a}s16\5)| aka /aeieiel| oroleteyorelett | /eleterele oll te ataveseqmetateta ote lateness Not in general use at 
present. 
MX COISION SPU ia sinieysie' (<i clors s)n\ofeiaot te 1 33 45 oe carbon-| Used commercially. 
ated. 
Flat ROCK Sprains es - os oie occa) cvcrsehis| am 4 .ctove Siraerersiers lew sie mre es carbon- 
ated. 
Geyser Spring’) oi) sla sseseiasieeins'eleteieiss 38 900+ | 46 paeee carbon- do 
ated. 
Hekevoakl (ores) opel ela equa snaecoudsooeecue sacra) ln sccaone HOVE! acaetoch waletenereterre 
Hathorn Spring ec) sccc os ssvsove'saowiere lie v cisvell ele'e ae clerel|lintaterert Sane carbon- do 
ated. 
High Rock and Apollis Springs... Bl OOO RAE cece eee carbon- do 
ated. 
Indian Encampment Springs once wile b:cra' | save ole ois /oll eet asics tone etante ae eroeti steals Abandoned. 
Take Sal pir S primer op oeioe nici iclo| ete oer ell aainveisverctal| (ate sreceiell mci tmtersters SOBA Ce 
MA NMESH Aa ISP TING. sooo o.01s5ic' ckorsisiess al tefores oval istarevevols tai alli ho etesetel fine etatets talate tec steratereyeretans 
Di KojetnovoRis) 0) yl (2 en ae rime AAA eral | aGnanal odcollidnaaacodco coos acad : 
Old Red Spring .......... wawceiastien 1 6Ojaligahens See carbon-| Used commercially. 
ated. 
PAVIODIS DEINE 25's oeie.c(oeiss ais ais aiclate 1 |12,000 50 | Saline carbon-| Not used commercially 
ated. at present. 
PARAM SPLINES) .n050s icles cis olcissciece ns 5 2 24 40 ee carbon-| Used commercially. 
ated. 


Saratoga A (or alum) Spring... .... 
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NAME AND LOCATION, 


Saratoga Springs — (Continued). 
Sa1atoga Seltzer Spring............. 


Star Spring (formerly Walton or 
Iodine Spring). 


| Number of springs. 


Triton Spring (Kissingen)...........].....- 


WUT 02 Sg Li a ee 


Flow in gallons per 
hour. 


erature 
grees Fahr.). 


e 


D 


( 


Tem 


PPM SUAUOS PTI oe ie cieicte osivcicowaifins es ial weacucws|ccnces 


MIC TATNS SOM Oo Se, cree a cenrcdviee vine 


Mabon Spring (SAME As SLAP) c.... cee recs] scccceeclc sees 


Pe teRSPEAE ES DOT2 SIDE ATE facia cinia o eraikle vole s's)|foin ee ell ase ee erate 


White Sulphur Springs ............. 
Seneca Spa or Deer Lick Springs, 4 
miles east of Buffalo, Erie county. 
Sharon Springs, Sharon Springs, Scho- 

harie county. 


Shee’s Spa, McDonough Township, 
Chenango county. 
Slaterville Magnetic Springs, Slater- 
ville, Tompkins county. 
Spencer Springs, Spencer, Tioga 
county. 
Sulphur springs: 
At Wendell’s Hollow, near Albany, 
Albany county. 
At Coeymans, Albany county..... 


ee Oe oe 


Ce ee i 


ee ee ee ey 


At Guilderland, Albany county....].. . AF ici eer eres i 


Four miles west of Rensselarville, 
Albany county. 

Two miles west of Auburn, Cayuga 
county. 

One and one-half miles north of 
Auburn, Cayuga county. 

Two miles north of Union Springs, 
Cayuga wenn dh 

Near Randolph, 
county. 

Near Van Buren Harbor, Chautau- 
qua county. 

Near Fredonia, Chautauqua county 

Near Sheridan, Chautauqua county 


Cattaraugus 


Two miles from Norwich, Che- 
nango county. 


re ee ee 


eee tenes 


ee oe oe 


eee ee er 


Near Laona, Chautauqua county ..|......]........[....0- 


Near Pharsalia, Chenango county..|. ....|........Je.e..5 


Near Beekmantown, Clinton 
county. 

Near Kinderhook,Columbia county 

Near Millers, in Claverack Town- 
ship, Columbia county. 

At Oakhill, near Catskill, Columbia 


county. 
At Preble, Cortland county ........ 
Three miles from Chehocton, Dela- 
ware county. 


es ee ee 


ee ee | 


ee ee oe 


ee ee 


ee ee eee eee 


Near Amenia, Dutchess county ....]......]..sssseeJeceees 


At Grand Island, Erie county ......)... 


In Amherst Township, Erie county, 


One and one-half miles west of 
Durham, Greene county. 

One mile from Catskill, Greene 
county. 

Three-fourths mile west of Athens, 
Greene county. 

Four miles west of Athens, Greene 
county. 

Near Richfield Springs, Warren 
Township, Herkimer county. 

Near Starkville, Herkimer county, 


In Danube Township, Herkimer 
county. 


At Mohawk, Herkimer county.....|.. “Spe 


eee ee ey 


Clarence Township, Erie county...|......|.......eJeceees 


eee eee eee ee ee) 


ee ee 


ee ee 


ee | 


Near Winfield, Herkimer county ..|......|........Jecsee« 


Near Newville, Herkimer county..!..... 


Character of the 
water. 


Saline carbon- 
ated. 

Saline carbon- 
ated. 


Saline carbon- 
ated. 


er 


Alkaline, saline 
carbonated. 


line. 


Sulphureted .... 


Alkaline and sa- 
line, sulphur- 


eted. 
Sulphureted..... 


eee eee eee eee eee 


eee eee eee ee) 
ey 


ee ee 


ee 


ee 


ee ee ee ey 


Ce 


es 


ee 


eee eee eee ee es 


eee ee ee) 


eee ee ee ee) 


Remarks. 


Not used commercially 
at present. 
Used commercially. 


do 
do 
do 


do 
Used for bathing. 


Used commercially and 
as a resort. 


Used commercially and 
as a resort. 


Unimproved. 
do 


do 
do 
Unimportant. 


Unimproved. 


do 


Used locally. 
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Character of the 


NAME AND LOCATION. water. 


Remarks. 


hour. 
erature 


Flow in gallons per 
bolo 
(Degrees Fahr.). 


Number of springs. 


Sulphur springs — (Continued). 
Near Martinsburg, Lewis county...|......)......--]...... 
At Caledonia, Livingston county ..]......]........|...... 
One-half mile south of Spencerport, 
Monroe county. 

In Gates Township, Monroe county 

In Mendon Township, Monroe 
county. 

At Ogden, Monroe county ... ..... - 

In Deep Hollow valley, northwest- 
ern part of Rochester, Monroe 
county. 

In Niagara county, 2 miles from 
Tonawanda. 

Near Niagara Falls, Niagara county 

Above Lewiston, Niagara county.. 

North part of Pendleton Township, 
Niagara county. 

In Augusta; Oneida County icc .22'5.) I se0ciei|occy eee woatice 

Near Vernon, Oneida County. 20.5. 52)..500<]scecs- 26) cece 

Near Paris, Oneida Countyasece. oo cel oo arial lslestats vatetale ics 

West of Elbridge, ea county 

South of Manlius village, 
county. 

In Caruthers (?) Township, Onon- 
daga county. 

Near Syracuse, Onondaga county..]...... Peraseiere 

Near Split Rock, Onondaga county. 

Lake Sodom, near Manlius Centre, 
Onondaga county. 

In La Fayette Township, Onondaga 
county. 

At outlet of Canandaigua lake, 
Ontario county. 

Two and one-half miles from New- 
burgh, Orange county. 

In New Windsor Township, Orange 
county. 

In Holley, Orleans county 

North end of Troy, Rensselaer 
county. 

Near Bath, Rensselaer county......|-.....|.0++ eselsece ae 

Near Waterloo, Seneca county.....]......].-.++0- 

Near Campbell, Steuben county.... 

At Jasper, Steuben county.......... 

Near Hammondsport, Steuben 
county. 

Two and one-half miles southwest 
of Sag Harbor, Suffolk county. 
At Tioga Centre, Tioga county.......]...<00|ssoccses|sscces 
Westof Springtown, Ulster county. 
Two miles southeast of Ithaca, 

Tompkins county. 
Near Newark, Wayne county. |... clesessc|ssemscesiie bse 
Near Palmyra; Wayne County. .....)..0) v-| eovessectcccacs 
In Sodus Township, Wayne county. 
At yee, Wayne county 
Near 


i 
ee ey 
Oe ee ee ed 
Ce oe ee 
eee ras 


ee ee ee ey 


were etl eee teeing se nc | Sewers eeeseseeseeese 


ce Rilbeinnee poet ee epieernie Used locally. 


Se ee er ee 
eoeceeleresesetl eecee 
Sere MO eit Peep ny 


eee newer ewww wees 
ee 
Ce eerste eeeeseeseee 


eeccceleces-ceelececcane 


ee 
esvuseoloeocecnceel gurde 


ee ee ee ee 
were eel eters eee 


re ee ee ee 


awe _. ..| Used locally for medic- 
inal purposes. 


ee ee ee 


5s he ee Oe eres Cais eee Weak and unimportant. 


ee 


Mi adecch tee Jee ee Unimportant. 


e016 208 © € lesen 48 
ceeeeeselisuavee 


seweselerereeeeliasees| eeeeesse sess seers 


eee eee ee ee 
eececccleoseccersclage-ec 


Unimportant. 
Unimportant. 


ee 


ee 


Unimportant. 
anteaters Snes ehoce Only one spring util- 
ized 


arion, Wayne county........ 


Bevcecoeslarecces 


Ccwcesoectesaene 


Sulphur well, Peterson’s farm, north- 
west of Rochester, Monroe county. 
Sulphuric acid springs: 
North part of Alabama Township,}..... 
Genesee county. 
In Elba Township, Genesee county. 
Near South Byron, Genesee county. 
Union Springs, Union Springs, Cayuga 
county. 
Vallonia Springs, Vallonia Springs, 
Broome county. 
Verona Mineral Springs, near Verona, 
Oneida county. 


seek aes tan ae Unimproved. 


ee eee 


ee er ey 
ee ee ee ee 


ee ee ee 


LON PER Rc Sulphureted and} Unimproved. 
chalybeate. 


ee ee er es 


Saline............] Used to some extent 
commercially and as a 


resort. 
Victor Spring, Darien Centre, Genesee! 1 40 Aishoas Acid saline...... Used commercially. 
county. 


Yates Sulphur Springs, 1 mile south of}......}........ 


Chittenango, Madison county. 
Yellow Wee Southampton (Long}......]........|......| Chalybeate...... Unimportant. 
(0) 


Island), county. 
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Auburn 


CONSTITUENTS. Spe ee ong Albany Artesian Well. Spring, West 
pring. Auburn. 
Grains Grains Grains Grains 
* Solids. per gallion.a per gallon.b per gallon.¢c per gallon.d 
MOGI GATDONBLE. . sc Sucsanccoses 5.14 40.00 PU Mie as ciate katana tal Bas 
Potassium carbonate ................ ERASER ot ee eae AL ethic tidak sates wih buacnd ces sucess 
Calcium Carbonate............ secscs 18.54 32.00 EIN fav dais ota edet td bun 
Magnesium carbonate ............... 16.62 16.00 ROW Wa ee 
Lithium carbonate................... laa es le SP es SE ee mee, har er eee 
Manganese carbonate ...... ........ POO coe cece nee Keen cobe dine cas eceten Tt Panne coi es ncorebe 
Iron carbonate ...... ...... eee Te 5.04 e 8.00 AL el SAB Re Ae 
ate ae aera EWEN Ade tx wiaxioee SeeeNE ane akiaiee meee nem) aae een ee ee anaes 120.00 
Se TIERIRRIRRES oe en oa cid a | Gd akin s ctge'ten em ih Savewdavadkall cobesve nes amen 25.60 
ium chloride..... 14.34 504.00 472.00 6.00 
ir tee doo a Eo acess Sak) edna | ociahaadneae Jane a A eat Ae pee 
Magnesium sea; (RRA ae aE soa) na Raa ae Gs aR 2.00 
LOS ee EMT ERLE Ce cecaan. tewonl painocuhc’ sesteu Al tscate eeauases Meme 
ICT acts ocsccacs <opeadiuscancna EN ee RS Oh a ee mp ete Wi te Bape ame a Bem 
ciao acc ccdsceb cece udgmbe sos 76.89 600.00 568.00 153.60 
Gas Cubic inches. Cubic inches. Cubic inches. Cubic inches. 
Sulphureted Rese rs ad aE te es ot en ok achat Sie wich [i .elacale'ew greceie sas BPE | has Se ap ity Re 12.00 
SE POMICACIG ... 0. cccecconescncs Whig a 67.27 PRE ARIS cae te ocesten ns aMwca anes ah ater cies 
RE ca wp ansisnndencndteenes > 67.27 184.00 208.00 12.00 
AVON SULPHUR SPRINGS. 
CONSTITUENTS. Stan ate = = 
Upper Spring.f | Lower Spring. pte ey nee all 
Grains Grains Grains . Grains 
Solids. per gallon.g per gallon.d per gallon.c per gallon.h 
Calcium earbonate...............06.- 8.00 29.33 26.96 9.25 
Uo UY 7 ea 16.00 13.73 38.72 21.02 
Calcium sulphate ............. sseoee 84.00 57.44 3.52 27.61 
of CDE 10.00 49.61 8.08 19.07 
2 TE Eee Se 1S AG icactcae coca: 5.68 29.11 
Calcium eae ue tank odie! W caw cee saanciatne eo re cape coat eal cits xe» aKGesee 
PIE ee occ d i nvecands| gursnsccsven sees WEPOEO Cepprcccs Aveda Lie an sec es ceaceeees 
Sodium ae ide ee Oe, <i aS ain Pa E A ER EN RASS CERT CROLL BE ak pe cteenaasice ) 
REI rte Sn ee Sc ca ol souk scisc coven at || ekdewsecavodnts sot huge ane wejceaiee ae ‘ 99.55 
Magnesium Guiyhids Sree ad aaael jodcn ss cae cy tenet Pie ama cree nner ase wen nbohee te takateee 
Co ae 136.40 158.52 82.96 205.61 
Gases. Cubic inches. Cubic inches. | Cubic inches. Cubic inches. 
Sulphureted hydrogen............... 12.00 10.02 31.28 27.68 
tenes En eo sc uaiidw iy « Tix ae 5.60 SOT) wanna ub ens ccers 22.04 
eS se ence nseataseens) <<iseet nee esaein tn O5G las ssh tne vces esos 0.97 
Niteowen chi ete te cicbia as cas naic|) ciaiceebponuca sme ai A ies, et ER 2 3.88 
Ee. oc av cysnenes san cee 17.60 kt" | Be aart 54.52 
aC. Ak et analyst. b Wm. meade analyst Ce cL. C. Beck, analyst (1842). 
dJ.R. Chilton, analyst. e With silic f Same as Middle Spring of Beck’s report. 
ZI. Hadley, analyst. h H. M. Baker, pee TS (1874). i Contains iodine and bromine. 
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BALLSTON SPA SPRINGS. 


CONSTITUENTS. = » ; Raat _ nae" Washin 7 
ans Souc rtesian ranklin Ar- : Lithia We 
Spring. Lithia Spring.| tesian Well. |UBitedStates.| (O14 Conde 
Dentonian). 
Grains Grains Grains Grains Grains 
Solids. per gallon.a | per gallon.b | per gallon.c | per gallon.d | per gallon.e 
Sodium carbonate ........... TS IGB 41) sxcicrom ae eer orice. Ieee ee oe 16.88' |" :...c cee eee 
SoOdtiim DicarDOHALE ...e.recllcocesine ieee 11.93 94:60 | eectesas BE 34.40 
Calcium carbonate .......... BS A ESAS. Soseeees soalll caer eee £29201) ooo eeeeaeeen 
Calelum bicarbonate: ccc] aeeecesase sents 238.16 R288 isso ddesteeed 178.48 
Magnesium’ carbonate’, <cjcelmmalesneasetee cn lacs ct sine erteiteal| aieeieeree ae HP {al NMRA ich. 
Magnesium bicarbonate..... 39.10 180.60 UEGSSUt hea den cee tee 158.35 
Strontium bicarbonate......] ......ceeee0s 0.87 Trace! |) frets sessctee 0.19 
Lithium bicarbonate. t6 seen 'lix ct on teers ene 2.75 GiB} ccc cee Diya! 
Tron carbonate ......... AL al Meese eter tt rid tl bemucnotoacatc- ca cen escent ra 
ETOMDICATMONATC a c550 cece cok ll cle seeieseieiee 1.58 0 AS el EER perec 2.30 
Barinm! DiGarbonateins...osss|| .. sce es dence ces 3.88 Me2B its ae eeose ee 4.74 
Sodium - Sulphate so. ccmsevs Gal) eee setaias soe d| lewis eee eal emacs eemeemaee 1.76 ice aseomte weet 
Potassium’ sulphates.:.<.ces«| satcceuee cose 0.52 O76 | cvtcdec ccc: des | dae ce ereeeeeee 
SOGIUMPROSPHALC) c..ccnecss| “oben cee eens cr 0.05 O01) Fo aece nae Trace 
SOGIUM, DIDOTALCC evox ae scot cee [ipies teem aces Trace Trace i|sscstooseane Trace 
Sodium chloride ....... 143.73 750.03 659.34 424.96 645.48 
Potassium Chloride oss. cc2cal) taeaeeeneen oe 33.28 3:93) [Masa seeee Ree 9.23 
Souiumibromide, ..5. houces. sel eee eee cee kee 3.64 AGT. 0500 Meee 2.37 
Caleium«aluoride:. «54.0255 0|| eeboseene eee Trace TACO pavese oe aconne Trace 
Sodium iodide.......... 1.30 0.12 O24 Petree cck ear 0.22 
ALM IN a XA sscnisc soeieetes aia Pacinsiorsictereeieraiee 0.08 O26 sl anata eee 0.40 
SUlGa a Seco ss conten ee Setaloars 1.00 0.76 0.74 8.00 1.03 
Organic mabters): 4:5 dencacmeenl| stissmin aceon vee Trace TYAGO, | cae. eos eae Trace 
Total swe a. Se oe Seusbmeee 247.15 1,283.25 1,184.37 486.56 1,047.70 
Gases. 
Carponiciacid sn viiccs<secesse Steeticisieideteteel= 426.114 460.066 244.00 358.345 
CHITTENANGO SPRINGS. 
Clifton Columbia 
CONSTITUENTS. aan oe Sul- ae ines 
ite Sul- . Magnesia phur Spring. |phur Springs. 
phur Spring. | C@Ve Spring.| “spring. 
Grains Grains Grains Grains Grains 
Solids. per gallon.c | pergallon.c | per gallon.c | per gallon g | per gallon.h 
Calcium Carbonate: 2 iaie esse cides erekrncie e.c'o oie | cates eyele tleteheictoreh | Male cantata ae 9.68 21.79 
Magnesium Carbonate 73 iccitsilliee <teloe sca ssieicecdl| emiitairee ene eal eee comiaeienecne 13712) | Soe 
Magnesinm bicarbonate... . 22.02 DO DEA: eralaaieid o'ets si iors) | wie wee tclsree o's sei Steen err 
TTONKCATDONALC/. one cr cmicls 8 pisilinre' oievash corsteimtoevorsis| cays ceca ain? Ualapepeieiee PY oil ASC (asroricscicr sce 
fron bicarbonate ............ 0.08 0.16 O82 Me'cc bsiewne sce coll eee cae aneaeae 
sodium hyposulphite... J: 22.) .<...2.0.+---- 0.26 OLO2T Memetesrcntree oar 8.15 
Sodium sulphate ............. OVAL Sok Ma epee corel eeranicts ot taee cere NG.|\ ou jeeeaaeenene 
Calcium sulphate ............ 81.42 106.12 115.09 69.20 64.94 
Strontium puinh ate Ge wlerstatelsts Trace Trace Trace: | \icees’ écesdecd eee eee 
Magnesium sulphate......... 1.95 4.59 12.72 16.48 |}. cose teen 
Sodium Phosphate ws wie. cs.cil) pre nia cersin: epaie wise Sl) vareereiste- ale eveie ese oll bicreas chee Siero en Sete nL me nieetetaee eee 214 
Sodium chloride.............. 1.04 157 1.83 9.28 84.72 
Calcium’ Chlorides. co. soc ccc cll aceite viene cuacste tneeke acne season mere fe Jodo Boor A O8: Were oe Ges 
Potassium chloride ......... 0.16 0.23 OSS shes thew cte wae 1.19 
Magnesium chlorides tiares ia, Sacer eeseoe eee Rte Na OR « 4.08 31.43 
Lithium chloride............. Trace Trace TAC: || «isisaeesccstes | Uteeeietee eee 
Tron Sesquichloride 25... oe loadsa cee cre cea cauice sede bite bette easter one eanl|ltee etn aeemeats 3.42 
Sodium sulphide ............. 0.12 0.39 OPTS cede sade dl ee ee 
Calcium sulphide! ssa... oe) ee | settee eee cons 1.12 O98] ciiscins oacn'eenere’ |) perstetere teete tere 
ALUMINA: Hs: coos oeden sr cose 0.08 0.22 TRACE: |) siccs ccs cose || teseekneeeeeeee 
OL Cree ch cele ona eee 0.28 0.52 Os5B |) be ihe ch ialvce lll eee eee ne 
Sulphures-ccr. MET Geagr esol EPAGCO! |, Selscysccn sie diate eee) ll ve's os amteleicresainince) [tts eters rea ok. euais loci | iret et eee ee 
LOG 0,0 averse, 060 ashe bbb Se sues wit Metovercka iolabecolse tere ON weiwtareockorevetete mcrae || Gacerehet fecafeteie ores ta Mme ererete seen sete 0.82 
Organic matters 2riis. den eace oh Stee ae (een rab oc bore b aoceancotiesoe TAGE by. dacicctohe cea 
Wahab tcctcen fag tcniers 107,36 142.15 | 153.35 133.68 218.60 
Cubic inches. | Cubic inches. | Cubic inches. ' Cubic inches. | Cubic inches. 
Sul napetet hydrogen. SOuY. 0.8 2.754 5.623 Present 
Carboniciacid 3 .-2..sseen see 20.480 15.934 19.436 Presenge ||, .:..sc,.clemamrenters 


a John 4. Steele, analyst (18380). 
eC. F. Chandler, analyst (1869). 
h Atwood, analyst. 


d L. C. Beck, analyst. 
analyst (1852). 


b C. F. Chandler, analyst (1868). 
f With iron oxide. 


cc. F. sera analyst. 
g J. R. Chilton, 
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AnatysEs OF Minerar Sprines 1x New York — (Continued). 


CHERRY VALLEY SPRINGS 


CONSTITUENTS. aga <r adn ag 
pring: Bath-house [Spring northof| Phosphate 
Spring. bath-house. Spring. 
Grains Grains Grains Grains 
Solids. per gallon.a per gallon.b per gallon.c ce gallon.c 
MOGIUI GOFDOTALO .. occ case cece Pieler boc tadacdcdwdcten) cases soem cue rase ; P ecaatee a ties 
Calcium Carponate. ......ccccvecreese 8.65 9.41 14.75 2.87 
Magnesium carbonate............... 1.99 17.82 9.96 4.58 
PMO GAMMOMALO ..0..0 06. .0ccscczccconves ee be cee ee rep ihusaee cr se aceon ote 2.45 0.62 
Ammonium carbonate .... ......... he GaP ican awictrelee de C1 a a a RAGA. || at pe arse 
OL Sado ocic nce nsec deesl Rh cckbcnrcccsases AIR OESE ets tect ok Socce comb oes fc ce eee ies 
Calcium sulphate .......... cE ey rate 0.20 57.68 149.46 5.27 
PATE RULDUAUO sy ncn ccs cscs scesa| aceccenrsccesses PALI helen win colcs actus asic pox at anie teats 
DRIIUISEEEIDGRTINAUC oo 6. cscs ccc ascccne|) cnceans ae eect Mieteme etree waa cay ME MAIS ae Seis s om eciers 13.77 
SUMEMIED GHIOFIO®..5... .ccccases cecce 2.05 12.44 2.13 0.47 
ISI ec ck encased close) evwees dcsncwneuc Ae SDN cob eeatem 5 REE MIS erence aotda sian 
Potassium chloride .................. OTT FT) An's ae) ele cls telsce AG ae eee so tnk cea 
PEO MIMMOMIOMGG .. cece ccccesc| sdccccescccvcves SpLied, oer attls bin em OL ratiee bes tsa centee 
we ROE) ac Weieane cia div e'ais within Ingle oases sae welsie’ OE GO nee cviae cles CCMIN Et Shasas ou wet eee 
2 TE ee eae ee Se ee etesy Toone me re Acetate 
PIM ooh. igs dec awess) oacecsioea'e ; 0.36 0.36 Bat eres Aap cda (i Ore reer eh Cac 
UE oss avec sts cg. eoeaclcesiae NP! A ia ee ar 8.64 0.62 
lo) aa pat ctetarlarnitaotte sehen Paper mercedes e deat con, || Mamcniets Nac cueneca iad ens putiesmcets : 
PP EEMEDEOE occ oe nacracasetes|). ve avieicip weticeree Oe cits te a alee eta Pt MS dee Groiare oc te pee 
DRE EMAIGMAIG |. oa wauesnacencece sve ZAC Uf Ses SI RS SY [Pe acres I | 2 ec ee 
NE ef ie gs nc Gigs vers vlecce th a 31.78 140.71 184.88 28.20 
Gases. 
SO eee be PORE: MBAR erect ete parecer. teore” | hoivictvisislefsine cia cccts'ss |i aie fu cts s we'e's Rares 
NE EOEOOOEEOEEOEOEOEeE—eeEeeeeEeEeeeeeeeeeeeeeee 
CHERRY VanLey| 
aoe Yates Sulph i Fete i Vv Mi 1 
i eet ates phur ngmuir’s erona Minera 
CONSTITUENTS. Springs. Well, ener Springs. 
Phosphate 
Spring. 
Grains Grains Grains Grains 
Solids. per gallon.d per gallon.e per gallon.e | perimp. gal.f 
Calcium carbonate.......... PER SA | ASE SPORE A Sy 7.04 g 11.84 38.47 
Magnesium bicarbonate............. GAM | Piciaente ocitamee che tous It ciate ctere\e wieiata-c acto pe lidatedtwia’a bi nia's wsin a Slate 
Manganese bicarbonate ............. LPR At Sharh etratty omeUR clecls ces ans c esis MD Nie's cleo es.ce om aaley 
EFOM DIGATDONALEC, 0.2. s.2cccccseucsocs CN My he erdecal Shot Me ewterayhchaaseon Pi taletointa’ a ruierorarale MUMMINE ataitlal be ofa hie Siete tn 
pte pa sul pee Res sie eee Fu Se Aig 13.28 55.92 Bohs ct aatinistelaer 
alcium sulphate ..... .........0.60. E 
Magnesium sulphate ................ 0.47 } 102.00 pL OI E ; 63.19 
Potassium sulphate......... ........ DD ARS: TM aielors dtatatete’ aca w'starate Ul <etainiarn etal areradsrall iota limadere cad elo nievicutem ees 
Strontium sulphate.................. TRACG: [Py oice panicle aia ote apiaiorelatw erate Setaeee Aiflkeedwiate.siss Site winies 3 
EACBIIEVADIPNAEC . ... 5... cceccecccee, QUGR» Ti Saas Santen aajatein nt IL beetslarsratnyecsiars Sica arene Sota savas ahd Seabee 
DPA SEN ALO 5. «ooo ove oc ccice'cev ee UA SP ster aee baer ceeeter eine | Hecradencicce. «oF 
Calcium Sietanhate net bi cnustengis o aete AE SGUA IE Reach state cents cote wad ete isteme rece stale wulncaa sedtawiale ete dae tsi 
MOGMEDIDIDOTACE . .....ccccescccevieeve PEACE: |) s1ou tan scceee aiewiatets corawtedloret « Wiawieud seine siemens 
ROCMEIPTIEDILO.. occas cnsccencccce ove TEPRCON wane selon was sw cct |b vi lnveurcoeminl asiocTotn i wu bb pine debtaeeew 
Sodium chloride...... OTR se ave 0.68 PSTD) aeietoreinters aictemiate « 562.89 
Sea eaR ERE STNGL he fon Sn, 2 is gitar clata's'|| alae vploicle'e’s'o Soroicmt ll! cormelecige de'sioadeen 52.16 82.61 
ae aR ERELER OLS Os 2h USI G.-C D! cccrataivpa et Dereralalete atari (elds aratclole arcieaiavtdh stow eielaetlvie mratcls 4.06 
Magnesium chloride .................| .... occ atal Ae aaa horas cate ket tad OM Meeberaiiot apioesen 27.11 
Lithium chloride.. PLY] 


Sodium bromide . 


AA 
SS es 
RMU TAGUOP ss co vice secu cscccy secs 
LUD CL - 40a ea 
Gases. Cubic inches. Cubic inches. | Cubic inches. Cubic inches. 

Sulphureted a ca Saebefeieta Caciate topic esas cxeneiae shied [itmedsh seem ite A SONI T as oiwicrs:s'e v(e.e'sleie (4 
eM Sa iit esl t ode all wulle msc cadddedsa Uewcegeaadena ses TEACE! |) tei tave Shad eet 

a F. F. Thomas, analyst. b J. R. Chilton, analyst. ec Perkins, analyst. dC. F. Chandler 
analyst (1876). e L. C. Beck, analyst (1842). f Peter Collier, analyst (1870). g With magne- 


sium carbonate and iron oxide. 
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Awnatyses OF Minera Springs in New Yorx — (Continued). 


CONSTITUENTS. 


Solids. 


Sodium bicarbonate .......... 
Calcium carbonate............ 
Calcium bicarbonate ......... 
Magnesium bicarbonate...... 
Sodium hyposulphate ........ 
Calcium sulphate ............. 
Potassium sulphate........... 
Sodium chloride............... 


Potassium chloride ........... 
aia gre oe chloride: ;.5522:¢- 


Tron sulphide 


iN ite WE aoe See Sec agoat 


CHIGTING | oss scare ene 
Iodine and phosphoric acid 
Carbonic acid (combined) .. 


a 


Sodium sulphide .............. 
MARTIOSIA lnc. ceaaeancosene- ssc 


Deep Rock 


Crystal Florida Halleck’s 

Springs. ne hag Spring. Spring. 
Parts Grains Grains Grains 

in 100.a per galion.b per gallon.d 


eee eeee 


eeeeeee 


see eeee 


per gallon.c 
22.14 


Sulphuric acid. ies... 226s 
ROHS eee eee eee 
DOLAL SS. o5. sccecsecccceccee cee once 
Gases. Cubic inches. | Cubic inches. | Cubic inches. 
Carbureted hydrogen: < 2.40. .cccen tel ceo te ee eee, | eee eee TE eee Trace. 
Sulphureted hydrogen PPAGCES il eects Samuvmeuates 3.765)] oss cceeece eee 
Carbonic acids. 2 Fee Trace. |Undetermined. 32.169 Trace 
Lebanon Nunda . * Lockport 
CONSTITUENTS. Thermal Mineral eeicrine Exoor Mineral 
Spring. Springs. praae- Prine - Spring. 
Grains Grains Grains Grains Grains 
Solids. per gallon.e | per gallon.f | per gallon.g | per gallon.g | per gallon.h 
Sodium carbonate ........ .. BAL | coer condescsec) | aescebonesacins, [ince ecees co seem na see 
Calcium carbonate.......... 4.04 104.10 22.38 15.24 9.27 
ItOn CATHONALC 7... 5052002200) cb eceaaematecs 1 38 eee errr rere a |) rMecteesl cll: 
Calcium sulphates: <2... cscs] 21.0 cc uaeees oe 184.41 38.63 36.45 5.72 
Potassium sulphate.......... 1.04. |) cc cccitecciedees | ciel sain s'aie siete aca. If tale oeloterw alaharsiecsnian ata 
Magnesium sulphate ........ 1.06 PUB BB | ico caesesscy. | dees «coat cen Mtreimeae enna 
Sodium chloride ............. 0.96 6.82 646.42 538.53 111.42 
Sodium sulphide.... ........ 0.02 | ...csiacsenecs | i becwedecle ace, || csclsleec siesta ieee ae 
IFO OXIGE.. esse hese eee O04) eee Present. | ies acnessnene ‘ 0 05 
ATMA fo. 5 cebscchasncatawees 0.45 PERCE? | Locke seats 1.02 
SHIGA! oo... ccs ncsees eaceny ase 3.25 12 0.29 5 0.90 
Organic matter ........ ...-. AQLAL Py cach teeetre coe cosianaeicee ce aen | Aeeeneteet se erste Trace. 
Magnesium carbonate....... of Sa sem aie | wiaam oixtences temeion aNd satetatel Sep ate iere atc Ml iether actors tenet 3.21 
Sodtine salphate: oos.o ieee. |, cece onan Raaeeenn core 26.28 13516 | 00 entems Seetee 
Calcite CHIOPIC® 3a... ose dce||, “Bera cce mde cary) y ah oe cereale made Los oelseew aces be il iieic oi ae 45.08 - 
Potassium chloride........ wills abe ain,ejeyormieretoreeine ifs telat Le satetatane uae dpc wferete ce eteae ie Seaton Ite aaa 3.52 
Magnesium chloride, .5.4<::..2| ‘se c.ciewe cena eessseeayies os 17.86 17.69 11.04 
Mapnesinm bromide. 3.3. <0) ss cectiemcciesc Far ooh peters WeGasectmocecse O.15 |u. coats vata 
Sodium bromide...... BSIAING ROC HOO OR CCOC IW amor ae noe oGote 9 (aetna sabacoac ol | ShecSqootacenc 157 
SOM TGMIGS? 0.525655 dccndecal, sc cdeteadeeentes.. Nl ses taktaeeecctece| ytte ce mire mrereee eam | atte etetetanaeter ate 2.36 
Free Carbonic ‘acid. s.2.2c.2c0c) Sete tmwns cae nealinoeoecuocumenae Present. Present. | <..<.cc cers 
Totalocs<s csceiaen dee asacs 24.38 500.08 751.86 668.24 194.14 
Gases. Cubic inches. | Cubic inches. | Cubic inches. | Cubic inches. | Cubic ee 
Sulphureted hydrogen BACON Cae noe nse coe lta Aces geckce | Galea AR aoSe lnomedeer stocks 
GaTpOMic BCIG 22. cc. acmerens O48 TE ioc coccaces cece Il samuatinesne ta] ieee core cee ae 
Oba pis 211 apse Sever opcaricorioncyac D200) seeker Pate cas os seek tenes ces cee% duseee | ane ieee 
NAGE OPON fs,0 cidebuie ns eecenessins Die. |. «acinar wa seein cull weleeewlelas oo-citie |) cece scien een e cult aaa nn 
a J. Fowler, analyst (1880). bS. H. Douglas, ele (1871). eC. F. Chandler, analyst (1870). 
d J. Noyes, analyst. eH. Dussance, analyst. fS. A. Lattimore, analyst (1878). g Charles A. 


Goessman, analyst (1868). 


hJ. Hadley, analyst (1861). 
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Awnatysss oF Mingerat Sprincs In New York —(Continued). 


SHARON SPRINGS. 


a Ome. White Red Gardner 
Magnesia Eye-Water 
Sulphur Sulphur Magnesia 
Spring. Spring. Spring. Spring. Spring. 
oo — —— » "gallo Gr — 
er gallon.a er gallon.a er gallon. er gallon.e | per gallon.a 
Sodium bicarbonate......... =A a et ee 2 fie ee e eet gins 0.4 res OBA 5 i. sede Sees 
Se PRERIEMETIOMECO: <2. cc) cece icsccdocs | odcedeceecsscs 12°93 PE | ae Ser ee 
Magnesium bicarbonate..... 24.00 30.50 0.69 1.36 00 
Calcium sulphate............ 85.40 76.00 96.64 93.50 77.50 
cs ag sulphate ........ 34.00 22.7 18.96 19.68 7.50 
jum chloride ............. ? 2.70 3.00 § 0 33 1.23 2.50 
Magnesium chloride......... 5 ‘ ’ 0.73 0.44 
a he oat oo es CRRA CROR re a) BREE A 0.07 OOIBEN in.c as fka'nSooeels 
aleium sulphide.......... H 
Saieronmeniphide.. ; 3.00 0.50 0.89 ef Pe ee 
2 She Ries Ghee a eaire: RasGKideal cen! Hf otnice sas eiaw were 0.45 0:40 [teceis ok nedies 
1) a Raekenenes 149.10 132.7 132.18 2. 64 119.50 
Gases. Cubic inehes. | Cubic inches. | Cubic inches. | Cubic inches. | Cubic inches. 
oe ureted paaeceen Ertan 20.50 3.30 10.50 BOD ias a ietcccsewe's 
mic acid ....... Gavanet pisawatwavdece loekt tas coseante 4.58 7 | aero 
Atmospheric air....... Sete eae eae in whas Caco htacsadeaesact de 4.00 SOB + aos nacesee te we 
SHARON SPRINGS. 
CONSTITUENTS. 
Gardner White 
Chalybeate M Red Sulpkur 
agnesia : Sulphur 
Spring. Spring. Spring. Spring. 
Solids ches d ger i se phi 
) : per gallon. per gallon.e per gallon.e er gallon. 
Sodium carbonate ........... secsees 0.34 . 0.34 Lt 4 pane 
Calcium carbonate ..... 
Magnesium carbonate. 
Sodium sulphate....... 


Calcium sulphate .. 

Potassium sulphate.. 
Magnesium sulphate.... 
iron ek ee) Pea reas : 
C30 U5 DD 3S 6 eee ee 


Genet GHIOFICS cc. wccccccccas 
EE Oe eee ee 
DRICIMMERRIDNICS 2... cdccck oc caececs 
Magnesium sulphide......... ....... 
a= Re ea ee 


Gases. Cubic inches. Cubic inches. Cubic inches. Cubic inches. 
poe are pied SURI POSER Gers seca els |inccceostecsocees 6.00 10.48 8. 
PCIE crac dod coos so geeceos cs) dansacce eee! ¢ 2.21 4.56 


ee 


a Lawrence Reid, analyst (1845). b J. G. Pohle, analyst. e J. G. Pohle, “arg rl 
d Maische, analyst (1861), e Lawrence Reid, analyst. iJ. R. Chilton, analyst. 
extractive matter. 
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Awnatyses oF Minerat Sprines In New York — (Continued). 


OAK ORCHARD ACID SPRINGS. 


CONSTITUENTS. . 
Spring No. 1. Spring Vak Orchard Acid Water. 
. Grains Grains Grains Grains Parts in Parts in 
Solids. per dae 5 alper gallon.b|per gallon.c|\per gallon.d 1,000.e 1,000.f 
Sodium sulphate........ GSA nek oouabies Saas ase teas 3.16 0.12 0.09 
Calcium sulphate....... 74.89 39.60 12.41 13.72 Lat 1.12 
Potassium sulphate..... BEDS ac eecdlecccce: Il cocanaceedens 2.48 0.11 0.08 
Aluminium sulphate... 21.69 OOS Sececcrnccee 6.41 0.37 0.32 
Magnesium sulphate.... 35.60 8.28 4,98 8.49 0.46 0.53 
Tronsulphate® 5. teaccc cc s|! ccccdcteeae al eccseeeetee SO 2e: Wave's seme cee 0.48 0.42 
Iron protosulphate ..... 28.62 AS II! Yeisen celovitstee S252 |! |... koe v eso Oo Ime oneal 
Sodium chloride ........ Zudd | wcccccccces | secvvecesese 1.43 | 2.006 weesees 0.04 
Silicas se ore tse F: 4 59 1.04 1.84 3.33 0.06 0.07 
CHIOTING esse Co dsace ey) tet bate atey hot | eiecorele alas pare aad eeclte eie tt ete all alee siete nets Trace. |). cauuneecee 
Organic matter.......002| ceccsesecens 3.28 10.88 6.65 TFACG, ||) 0c .ccespeaee 
Sulphuric acid........... 134.73 82.96 129.06 133.31 2.01 2.01 
Total’. ..: EES? 314.42 159.16 198.40 211.20 4.67 4.68 
RICHFIELD SPRINGS. 
=e Massena 
= or St. 
Deere eat Sock ox Saal enlig phat se Sulphur opener Iron | Magnesia 
Fs unknown. Spring. Spring. Spring. Spring. 
Grains Grains Grains Grains Grains Grat Grains 
Solids. per gall.g | per gall.h| per gall.i | per gall.j | per gall.K| per ee, i| per gail.i 
Calcium carbonate..... 14.80 CGE SscAwcs es ll ecoswancne Lecoetemens 
Calcium: bicarbonate. . Beal ence Soreton 11.71 
Magnesium carbonate, .) oo. ccesece | oscgscocuehs. aR eee 
Magnesium bicarbonate 6.01 31.74 12.52 
Iron bicarbonate ....... 0.24 Trace 4.92 
Sodium hyposulphate: st) {) [4220 face cess s wel csetrasetscten |e saie'elen sere Rie eet e aad eter ae 
Sodium sulphate........ ppp et | Ae eee 0.30 
Sodinm hydrosulphate.|! <c..-<scsc dls sc cescacste || cect ce seleetll eee eee O88 ul rec 
Calcium sulphate....... 67.39 112.34 5.00 
Potassiuny sulphate esi]. iitcicc secs. |) aise vcteercioe |) teriseetatee cel | kersicters cleletes 1.67, ji Reese 
Strontium sulphate; cn. 3l soe feces al aerate tata | tereletee create alesis ceaeicieit OLO10) ences 
Magnesium sulphate.. 82.82 B13) oe ch omen 
Bari Sulphate. sk ee ler oecie ell soelelele tein | crete eater ae Mie ataiscsteie erste Trace. |: codesseiee 
Sodium phosphate. aye.) 810.01 sicie’ |} ereacbga sia sce Weta cteneneenae 
Calcium pHos phate: 54] fos. deccal lucite sce) Wclaeictetes aller ete ateteletets Traces! |\.. sae 
Sodium chloride........ 21.73 0. 0.43 
Caleitim chlorides ioe 5.2) scssdecde |) ~ SLOGAN eof eee ales oie ctereiats: IL ciercreleioie wore i otete eterna 
Fotassium chloride..... 8.23 |. . tcmence sont ecteeeeaeer 
Magnesium chioridess:. |) 9 °C 29293 | Sa Sc senos |) ice cateelere|| eiateroela"etaletanl]| fester elena me rae 
Lithium GCHIOPIAG 52. F< 2|) (ocd cescsctll elon ceciceee |) wicieeteieris eealeteloretalaaloitent || EO MEIOCO Ci Naat) fetes 
Magnesium bromides..:) OG] csc csaemc |) as ercemissintel lll wlecteisieraptate |) vicleeinies fei] metaietsettstet 
Sodium sulphide........ Satahleteioictere’ | tuk BP Alerter AN chen Ore hte 
Sodium and calcium 
sulphide:... Sieceses. sin's a'a Hie’ o-eiepall apteras’e eters erp cletaremiertelee Grell few wlotete eetaeanir renee Ace 
Caleinm sulphides2 =. | scccveote decor Raper Ree hen Raoneape sc OL09))) Shanes cece 
Calcium & magnesium 
sulphides S.-..ctscc asec lesan os aoe toons 7 |e Gonraeeoe aesbia sieves || 1c e'se) onl Reeeeeeeaean 
AVIA st ccaddecee ce | conte acest iptaeateee trie | toleretecreteitte 0.10 Trace. | \Acsvesea:, | tacase eee 
ra) UEC oe SEE Sacer] Roetoar erste InCAD anmacioas Imo bossAsce 1.35 0.64 0.81 1.17 
Organic matter ......... Wn USIS Meo cece M1 155005) cic occ seis eiseieieisgaicie: i. eyes mie Mehl tener 
Wopal 235... ccrcesescee 191.88 104.72 225.79 190.85 154.28 35.69 106.38 
Cub. in. | Cub. in. | Cub.in. | Cub. in. | Cub. in. | Cub. in. | Cub. in. 
Sul tiiveten hydvoeon: 5307. sesscevee 24.24 3.6288 14.206 il). tlcwiccus 0.3160 
Carbonic acid :.2.0.02. 2.2)! wales cere oats icing ewe Neotel nee Ehee PY P| ee eee 15.9236 2.2032 


a Silliman & Norton, analysts. Did. dee ay oe analyst. c E. Emmons, analyst. d Porter: 
eee eH. Erni, analyst (1850). f W. J. Craw, analyst (1850). g Ford F. Mayer, analyst. 

h L. C. Beck, analyst. i Lawrence Reid, analyst. j Theo. Deecke, analyst. k C. F. Chandler, 
analyst. 1 With magnesium chloride. m With silicate of soda. n Undetermined matter. 
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Anatyses of Minerat Sprines In New Yorx — (Continued). 


SARATOGA SPRINGS. 


CONSTITUENTS. Cham 
pion lumbian 
Spouting Meetien baal g Congress Spring. 
pring. 
Grains Grains Grains Grains Grains 
Solids. per gallon.a | per gallon.b | per gallon.c | per gallon.d | per gallon.e 
Ee tse eaidse sell Lead eda ssc) | cawaresd’e wens [\v evecac acetals 16.00 
sodium bicarbonate ......... 17.62 15.40 10.06 OB als dba ca siaettes 
MITE GATDONATOC. 0.20000] cocveescé reer OSLOO His dacs pwttamcne 98.10 144 00 
‘Calcium bicarbonate ........ RADE tls cw edie cies mene HOLZER. <5 cc's SRR Celt wie ticle citeipiadeak 
Magnesium bicarbonate..... 193.91 46.71 75.16 95.79 82.00 
Strontium bicarbonate ..... IOSD Ese ere< set otis sre TPAGG Wawa «sm saa os SHOUT RIC sci chai Lbateiorte 
Lithium bicarbonate ........ Gee ii coa hak od oe ee 7S nr een See tnaile asc hata’s 0 is wiehahetalete 
EIRP MGMOLO 2056. sacavsces| dscdcucccacins BBG. ll pes awawas cows Opal ie hiae ceinta wihenteene 
Iron bicarbonate ............. EGET cngiteiemeeaes ce RCH Il no's cwina'o. 0 MORMON dicing SiaQatead oes 
Barium bicarbonate.......... 2A Ae oT Data rl Rae SOMA SS he's icin yee 
he ace sulphate.......... Oaeash os cea eeivacn ets PP TG te ciarenc Bab eel INGRIIRL! scrote. 
Sodium phosphate. ......... QUOR IT) cate nen ccnes UPHCGE. Wisc a.cws one Saal seacseldenesame 
Sodium biborate............ TACO cacvdnesceeass ERAGE bye ciganacceuh saan wtide& Athisteakees 
Sodium chloride..... ee Nantes 702.24 267.00 328.47 885.00 434.40 
Potassium chloride .......... OAD Ht wiveciek ete Sowa Seso'ilt & sins uses EMER ye sale teid acai tes es 
Potassium bromide .......... Waals wae amour ET AGOs: I sia cwale th cores PACS ule Abe aettennstele 
Sodium bromide.............. EDO A cactatteaine a owe OAT Witccen saiceeee es Bi 2ts wishes 
Calcium fluoride ............. MEBCG.: ||) satvass caseeos TEMES. Niki aie cs aiz.on 6 Seite s reekid saat 
BOOGIE IOGIOS .o...ccccsccseces 0.23 2.56 0.06 OLOOUIES caktece it. 
MNMNE TIPE lale 0.6 c ocore sinisianejaie oe % Q0aGi | eretids « win aitecs SI Sire asters iene eee one ee nee 
ENTE craic Ciceks cise ns cows 0.70 2.05 3.21 1.50 f Trace. 
Organic matter............... TRACE. A rs be case dase de EBACE se acct mianias a Sic ss sion nena 
ORAL ....s bdivede Neon sag 1,195.58 407.30 2.4 (a EF) 597.94 626.40 
Gases. 
fq eorheric Biv ac ese ccccr wees |pebses the sch sies BD tee Se tess stare ers (i801, 00 Acc Ate aa 
Bas tonic — eiaabesl ne arat 465.46 272.06 317.45 311.00 312.80 
SARATOGA SPRINGS. 
CONSTITUENTS. 
Congress Spring. Empire Spring. 
Grains Grains Grains Grains Grains 
Solids. per gallon.a | per gallon.g | per gallon.h | per gallon.c | per gallon.i 
Sodium carbonate ........... 0.56 7.20 
Sodium bicarbonate ......... 
Calcium carbonate........... 
Calcium bicarbonate ........ 
Magnesium carbonate ....... 
Magnesium bicarbonate 
Strontium bicarbonate ...... 
Lithium bicarbonate......... 
TRON GAPRONATLC .. ..ccccccccces 
Iron bicarbonate ............. 
Barium bicarbonate.......... 
Sodium sulphate ............. 
Potassium sulphate.......... 
Sodium Peepante Wetaleie Baus 2 
Sodium biborate ............. 
SOGMM GHIOTICS...........0005 
Potassium chloride ... ...... 
Potassium bromide .......... 
Sodium bromide ....... ..... 
Calcium fluoride ............. 
SOGMMMIMOGIGS ... 2. ccc cae 
igi oS 12) 
TASS. 
SUIT 2 2. 
OFSaMIe MAGE... isk. es 8 
MMMEETETE 5 00,0 .as)nioit-nawicléce 0 
Gases. 
BMOSMOTIO BIT. oc ciewaveccs sc) aces 6 dnd aca uy teeta sheteiabeeteietd PREM rt itanee's'ce vale, [ edi aso aslels monn’ s 
@Wanponic acid... .. sccesess SORiS8O.N Catoceekentects 284.65 SARC cients wiataee mae 
ac. F, Chandler, analyst (1871). b ri H. Steele, la Jp to 1838). eC. F. Chandler, 
analyst. d John H. Steele, analyst. J.D. Dana, anal With iron. 3 frie, and Faraday, 
rotor London. hJ. R. Chilton, ae (1843). ik, Panis: analyst. ith sodium iodide. 
r.iodine, 
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CONSTITUENTS. 


Solids. 

Sodium bicarbonate 
Calcium carbonate.......... 
Calcium bicarbonate........ 
Magnesium bicarbonate.... 
Strontium bicarbonate 
Lithium bicarbonate........ 
Iron carbonate 
Iron bicarbonate 
Barium bicarbonate 
Sodium sulphate 
Potassium sulphate......... 
Strontium sulphate 
Magnesium sulphate........ 
Sodium phosphate........... 
Sodium biborate 
Sodium chloride............. 
Potassium chloride.......... 
Magnesium chloride......... 
Potassium bromide.......... 
Sodium bromide............. 
Calcium fluoride 
Sodium iodide 
OTN TIA. ic So Soe cseecsriacic 
Silica 
Organic matter............. 

Sodium silicate.............- 


teeter 


eee 
er ee es 
ee 
wee ween 


ee ed 


ee 


ee es 


ee 


Gases. 
Atmospheric air............. 
Carbonic acid: coicscccc seuss 


SARATOGA SPRINGS. 


Eureka Excelsior Geyser Spout- 
Spring. Spring. Flat Rock Spring. ing Spring. 
pr ha phish S ao Grams . saps 
per gallon.a | pergallon. per gallon.c | per gallon. per gallon.e 
8.75 15.00 ag 9.10 f 71.23 
41.32 TAL | eGo oer 98.63 168.39 
29.34 82.33 42.770 29.47 149.34 
a oisrastesicresreaclorh tame ee er moma kee liih cpeoeien emer 0.61 0.48 
FS SE acess dl Sees e eee kee eee eeeat 3.23 9.00 
wes SEER bn ot SER 5.89 | i ssie'ae cies tesaieret | cee cate ee 
8.00 3.2 sake 3. camer 0.09 0.98 
Meh seinio,s0 Rees, Nratesnemtncneeete E aeivisccmenes 0.10 2.01 
S seteiaunioaieiacss L.B2! fh aisje.s:0,0)+ 0:0: 06: 010))|| s0ie,0:0'6.5,0)0,000:0185001 te 
Mo aistccienio: WP ateceete a nee ane aebion oseiarines 0.48 0.32 
MSeke esciowes ss TTAGCO SA ida enislecin coc. eisai | Mere ce oe eee vis os oe eet 
QoL] Mace wccocccierereve. ifs tid w:oce o'eieerereret lbs: ezcceseel(cre = ae ee aN Sear 
mataGiistsisbas (complies cecal (ema micelles ners 0.04 Trace. 
ara Sayecresesbearesc etal aapemtarertretorercharstee | Marana oimtote rater rare Trace. Trace. 
166.81 370.64 148 87 108.85 562.08 
Peo Mansa tdcderat] cidantatsen once at ll eee wore 7.99 24.64 
S sia’e's da wainteraass, 1] =a aeeeeereeree ere Ese eeiara eee 10.83. |) sisi ccsm dooce 
g Ey | Trace TLACE.! | ..ncecececcsen |kvecuee aaa 
SONUS Ais wc c sell Saroeoeee ae AL ais Ss See a 0.382 Pest 
aiss elelntores ieee [le Sarete winwreres eae Sees tye ee mrctavererelo. Wl erste areas Trace. 
4.67 4.24 1.33 0.01 0. 
Qo23 sl See ee wast os Trace. 0.04 Trace. 
0.53 Trace 1.34 0. 
eS:aid Ratesdainln'c ews lato wia, es otters aiavona sie ees otal stots Trace. Trace. 
SE aoe 4 00 Mite cece Scie Y cee eeigetcenes nabcinja eee 
Seids OSS RRS (20051) Scone cbencusieuy ll oc coe eb cne |] beeen 
258.37 514.75 279.65 270.53 991.54 
 eiclevein ors Minralear eal otepistatercte’d Marek 6.50. |) i van sienec seece. [omen 
239.00 250.00 287250 "| Sezcee ee eae 454.08 


CONSTITUENTS. 


Solids. 
Sodium carbonate....... ... 


se eeeeee 


Magnesium carbonate 
Magnesium bicarbonate.... 
Strontium bicarbonate...... 
Lithium bicarbonate........ 
Iron carbonate 
Tron bicarbonate . 
Barium bicarbonate..... 
Potassium sulphate......... 
Sodium phosphate 
Calcium phosphate.......... 
Sodium biborate............. 
Sodium chloride............. 
Potassium chloride 
Potassium bromide 


eee ee eee eee ee 


ee 


re 


Gases. 
Atmospheric air.......... ae 
Carbonic: acids. 3.55-258 eens 


SARATOGA SPRINGS. 


P . Hath : 
Hamilton Spring. ei ae High Rock Springs. 
Grains Grains Grains Grains Grains 
per gallon.f | per eet per gallon.g | per gallon.g | per gallon.f 
sate nateoeenione ; venstrketogtge, | hatkee yes ode | 
Bemis area 69.29 
13104" ones ee on erate 
oR Ac sea] oS 
Trace... || .< dessaeaeen 
vooens soete etn aan 5.58 
1.48) |- 2s sek ee Seen 
Trace. ||| .:.cesesceekee 
1.614) Suk ane 
Pay ex Trace. | ..0.2.c00ee 
Lilies sere ga boo ee 
8.50 ||"... cece 
elejei-i0 stis ni etteiee Trace 
0.%8: |! «2 12 
Trace..;| ..t-esdseereee 
0.08 2.50 
ee Trace. 
2.26 Trace 
TFACe...|) ssn. aces 
627.56 345.60 
dewtahione eles 5.00 
409.46 304.00 


a Allen, analyst. 
analyst (1885) 
gC. F. Chandler, analyst. 


b Allen, analyst (1879). 


ec. F. Chandler, analyst (1870). 


ce John H. Steele, analyst. ac. F. Chandler, 
f John H. Steele, analyst (prior to 1438). 
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SARATOGA SPRINGS. 
CONSTITUENTS. mea tea 
sssingenor nam 
Triton aa Pavilion Spring. Spring. 
Grains Grains Grains Grains 
Solids. per gallon.a | per gallon.b | per ar ec | per gallon.c 
PIER OMI OUC Ce ccc cc ccacecsiviivesccds 4.92 
BOG DICAPDONBLC ooniwieice'n s cccccedecccces 
GRICE GOPROTIATE. 25). oii ak ci vc saacicbees 
COIGHE DIGETDONA EO sic ee co cinceccccvccccccese 
Magnesium carbonate............ «+... te 


Magnesium bicarbonate 
Strontium bicarbonate 
Lithium bicarbonate............... 


Re OR DNALS 51.0... cccaccmececicccboarse 
seme compl. a reeggeg De Pe eee 
DEE ch Gopttetvettecb saktee.teaccs 


Tee Pe eee eee ee ee ee eee eee eee eee eee 


Gases. 
Carbonic acid.............. satchsbae os nes x ance 


SARATOGA SPRINGS. 


CONSTITUENTS. 
Saratoga A Seltzer 


or Alum Spring. 


New Putnam Red Spring. 
Spring. 


Spring. 


Solids Teed | par aan + GOMaee EL monk ortitons 
olids. per gallon. per gallon c | per gallon.f | per ga m4 
Sodium bicarbonate ...................... oe 8.08 15.33 6.75 29.43 
Caletum bicarbonate... .... 2.6 c.cac Beene 157.56 101.26 56.85 89.87 
esium bicarbonate <% : yz 
Strontium bicarbonate ...................... 0.11 vile ae RE ees Amen ae 6, § © 
Lithium bicarbunate................ Spee 9.83 0.94 i Ya 
ee TE AE Re Oe 1.72 


TS oe cra iualaatiak a wees al, a cie'naeddbtieiine Pin scsacwackans 2.50 
RES PAE So ow wn k's: c hi a loin wa wen [idee de eemaekk OOes]|, 's sedlawnceccocs 0.45 
DUET OUEEMIREIRTUPTORIIIIALO. oo... cdccc crensnascanacecs PPG Nh da thee ake cea 0.37 
RE I ONESTLCED ES 0 2B ns a ahs'b 0s anv onan) ok Mee s+ [, daasauseeat sie 0.29 
DOGIUEE PHOSDAATC. 6.3.00. 2 cere cc csc ccvaceess PRR IRENT ASE Pe ce teta an ccteen* fl nied aisles s)aiwoeiaw fe 
ESTEE Boo dai Oc 52 bide ky aa cmnegll oad dana ehh oe Mma onind vedas made swocmueania 
Se Te ee SEO |B edad cale anf) maredlnaleGreend 
RCIBPIBEOIEIOG 0 sche. ccc ew nssceteccecs 268.04 83.53 565.30 
Pr a ia oe AN Ita mag a/awiais cna Meo ae dam awecarce Trace. 
IRE OTICO! 2.5.0 u'eccpacccccciaccdctes 14.87 6.86 0.36 
i NEMETER ENS Sg ke Sk waco chs wal eGR) ome alas nine odvme Trace, 
MNINMENNENNER IS 3 Sots 6g 6 Saint disc's dik'y alg win s'0-0'e (Ma 2 ee ee Aan en ee ee 
CREE foci Ei ee oe ea PRESEN a Te os ee na le: Il in aig Siagaoe ee ee ae 
Sodium iodide . : 
‘Boracic acid ... 


ee 


eee eee eet eens 


Seem een 


es 


a Sharples, analyst ( a b C. F. Chandler, — (1882). cJ. -egtene”r analyst (1840). 
d With sodium iodide ppleton, analyst. J. G, Phole, analyst. ¥ Chandler; 
analyst (1869). h With ean Of phosphates. 
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SARATOGA SPRINGS. 


CONSTITUENTS. 
‘ United States 
Star Spring. Union Spring. Spring. 
Grains Grains Grains Grains 
Solids. per gallon. a| per at “4 per gallon.c | per gallon.a 
Sodlutin: CATDONAtC.- cc... esis «tices bass tsetse cee abe 4 12.80 whe. ssw. oSReRe) |) we ae 
BOGIM:, PICATDONALE «owe csc oe dees vc-cciv aims cie BanOG. | tn ccs eee eee 17.01 4.67 
CalclaniCArbOuate ye oa. de cnet doeaee eeelce s aM Soieiciss A160 |) ..-vw00snnjds ein eb sieant eee 
Caller: DicarbDOnateAy’.. sion. sce cele esis epbiciale 124.46 Be 2 rete 96.70 93.12 
MAP ROSIUIM CATDOTALCS . < « aic.c\s- closure slulste ainsi sl c Hehe cers 84.27 MP er ane cieebaeeee 
Magnesium bicarbonate ........5......2.c006 GLO ae cacy spate 109.69 72.88 
Strontitin DicarDonate ....... ci ae cescee: Traces (btn... opie ae Trace. 0.02 
Lithtum bicarbonate. i.0.k. | ob crate ns sles 7g DE (in SRR, oe 2.61 4.85 
ETOH CATMONMGUC, 5c. c 6 00s ccc cot deineb an taleenl| et ce ances be Gel MS oe chy yr. ee 
TOM DICATDONGLE a2 eso oe na cob weine onianien cle 1 Wes) ag ji Sea Ae 0.27 0.71 
Bariuny DiGATDONAC? oo ioc.s. ccs tee aes vcs cls NEY Mige| Ii SSeS mee 1.70 0.91 
Potassium Sulphate vie oo... ok ae ee co ce estes Oi aO) aie ei sean sae 1.820 cho bagedth cemeeen 
Sodium pace MEDC) te cone sho cer bic sete store ater FEVACE A Nos Bn ees au 0.03 0.02 
SOUT DIDOTALC cn cceecice bcinm ch ote fe op =isie wfors DRIUCO Bee ctl Trace. Trace. 
SOUTUNUCMIOTIGE..6 ~~ oc oes os ee ee chs omen cameleon Ae 398.36 243.62 453.30 141.87 
Potassinm Chlorides +): scccccck cca. caesie ane 0b. lume, SRS ee ENN 8.73 8.62 
PotassittnrVEOmide’s. icc scenes ckamenieiies ce cl bac eats 5 Trace. |. .oo-peeess:. _ ti yeeeeaees 2 
Sodium’ Dromide 32 csi oe. see eee a USC/ atl (Rea aerate 1.30 0.84 
CACTI MUGPICG. «22> ccc cesce ck ieee Ate PET AGO. Nth aor sce oe wes Trace. Trace. 
SOUMMEIOGICG..2 cs chses eich oe 0.13 3.60 0.04 0.05 
WIT: KaneeGer! bHoneHasdaccosoaJE. Trace. |) 1.575 0.32 09 
ilies are ee eres Sas ocen ot ew oeccn a eae .28 15 a 2.65 3.19 
Organic RITGCUOR 1052220052 S12 Pt weer nS REBCO 6 Mciciae ce eeere Trace. Trace 
POUBL 5. boo cc hopaenecteccne es oh smromeaeesees 617.37 392.91 696.17 331.84 
Gases 
Carnonic Acid... 3. ei: cach ees ciars aia hele eee a's’ oe 407.65 344.16 384.97 245.73 
ATVOSPIOTIG BAT ce s.c cs cin. sceierssevessce besos arate Wiaratenatin| ny esraranhenrcxereronaen temteliurt peony mn oe 1 ALGO nl rivsterereintarcte syareen all etary 
SARATOGA SPRINGS. 
CONSTITUENTS. Walton or 
Vichy Spring.|Iodine Spring Washington Spring. 
(Star Spring). 
Grains Grains Grains Grains 
Solids. per gallon.a| per gallon.d | per gallon.e | per gallon. f 
SOM .GAPDOV BEC ooo ene io dons td seas lowes eaten Al od een ee 2.00. |. ceewesweasereuhalaotetnmte eae 
Sodium Dicarbonate .. 22.00 cs cctessiasmeusrsne etch S| ak, Senate 8.48 16.50 
CaletumiGarbonate «sete. ccc de0c, 5 Skewes) aac ce eee 3 20. 00'F LW 2.2 ae seen 99.60 
Caleiunibicanbonatens. 225 2k. (ere te Govae MR, Saas 6 HS | 84.10). ||, -cse ae ws 
Magnesium: carbonate . .)..\..c:c0- accaceacs fh anette were 500 4 WS a) OPS Sao eee 
Magnesium bicarbonate ... .........-...... 1 AO lS acct R Sandie 65.27 40.92 
Strontium bicarbonate ...5. . 02.4. dasce ac ve ore Trace. |. dasece cde he op whine eee ee fee 
LIthiIMDICALTDONALE j ....jerieysisreiece sia. echoes sos LT6 |, . darwcwereaace © heteentte te Pea en ee eta ne 
IVGH GATDONALC, hi Aee ck oc & so bid ise Moab nico in Me lb a PRR be ice 1.00: se « caters 3.25 
ET OM GICAL DOMABC EE EL co ssis so ote. sis leinte wrmiaietancwetetordl DA fo, aberetrcertctretats 8.80. Pie eae 
Bareuhy DICST DONA asineee ou mies de a cerocienentcte 0.59 fo hese of ian, Se 
POCASSITITID SU] DALE ioe ooo cassie cje;oharsloyohelonevornercte Trace. (-).- doccsedelee 1) ¢ san.) SERS C1 eR ee ee 
Masnesitm SuIpR Atel: o:: x <6 7:0.<, ls etersyetatarsrerstorefellp see ratelai eho eal Hepat oe meets 0.05: Re eee 
SOM DM OSPMALS Ns xe ois v-s,:0% a0,08 wheyarayorancteloierers TLACES | |. wteectrcerewrtere NS SeRRAN TEAR I ee eee A 
SOGLAMDDIDOLALOL Mel) hace > wie v0.2 ah ioreretreeein ae MACE Fils aeesicns. + oy Bae ried bose ade 
SOMM* MA CHIOPICC Foss cake wank neha teprcotenteults 128.69 187.00 182.73 281.50 
CaleTORICDlOLid Gis csv pwc hemos eco coe ee aes bade ee ne OCR Shrek 0.20°' |) = Ga ee 
POtassivtm | CHIOTIMC si sice ove tc or cb imuiieeurisen te MARTI |~. doartesidictenrss [0 eens tha 50" | |e eee 
Mapnesiom CHOC II... ccacedpiccerroi.-'s|y dine Meee ee ove |) p-heeeheeehes 0-68: |) Bos eee 
POUCASSIUI DLOMIM OSS 6.0 os. s vp emis eprortemiore like Cease eee olen UTA in site ere are U4 | Love eee 
Sodium. bromide: 68.0. 6 oc. h dean advent ene ve 0.99 | alee pleas. cS COPS Ae 
Calcinm Muioride).,43.8525..01 >.) ssechnone eer TACO. A ty eben ce Ee pan! ue eR ERE IRL. OS ee 
SOGMM JOMIPAE,. hive ccccsweveesisse'e Loja GRR apc Trace. 3.50 22H at] 
PMA cs dead. ccd s acsadsereotes Repo wesaUReeNes QEAS lb knnacanke Trace: | 20 3Us22 Aves 
SUC AE ic sr hiciaades ide sede Lan caretutess hese’ O76 |. boa. Bee 1.50 1.50 
Organic matter Ee SEF, eS TYAGCE! | + .tencacsie dey | car seact oS Sere eee 
PROLAL:  :.csinn Sa athe « aeleneing te Gaaeaceas see 367.32 294.50 350.22 459.01 
Gases. 
Carbonic-acie 1 tert ee al ce ocho ote 383.07 326.00 363.77 262.50 
Atmospheric. ain :.222244)...o3 Jezel ek. | Peres || See er OD EST SS sae 6. 
wee ee — - — SSS OOS eee 


aC. F. Chandler, analyst. b J. R. Chilton, analyst (1841). c C. F. Chandler, analyst (1873). 
ak. Emmons, analyst (1839). eJ.R. Chilton, analyst. f John H., Steele, analyst (prior to 1838). 


e 


Minerals Not Commercially Important. 


In addition to the minerals which have already been mentioned 
there are many deposits in New York which are not at present of 
commercial importance. These may be roughly classified as’ 
metallic minerals and non-metallic minerals. In the first class 
are iron pyrites, arsenopyrite, chromite, chalcopyrite, cuprite, 
galenite, cerusite, sphalerite, wad or bog manganese, millerite 
and molybdenite. The galenite and pyrites have respectively 
yielded small quantities of silver and gold at certain places, but 
at no locality in New York have enough of the precious metals 
been found at any time to pay for the expense of extracting 
them. From time to time capital is invested for the purpose of 
gold or silver mining in New York, but always without practical 
results. The experience of 50 years has shown that neither in 
New York nor in England have either of the metals been found 
in paying quantities. 

The f.llowingt+ is a list of the principal localities at which these 
various metallic minerals are to be found: 


Iron, Sulphur, Arsenic. 

Pyrite, iron pyrites, bisulphide of tron.—Anthony’s nose, Mont- 
gomery, Westchester county, mine formerly worked; Phillip ore 
bed, Phillipstown, Patterson, southeast of Carmel and near 
Ludington mills, in Putnam county; with galena at Wurtsboro 
lead mine, Sullivan county; Flat creek, Montgomery county ; 
near Canton, St. Lawrence county, in extensive beds; Duane, 
Franklin county, large bed; Martinsburg, Lewis county ; 
Eighteen-mile creek, Erie county, and many other localities, 
sparingly in rocks. 

Arsenopyrite, mispickel.— Near Edenville, Orange county, with 
arsenical iron and orpiment, in a vein in white limestone; near 
Pine pond in Kent, and near Boyd’s Corner, Putnam county. 
These localities have been opened, but not worked for arsenic. 


+t From an article by I. C. Smock in Mineral Resources of the U. 8., Washington, 1882. 
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Chromite, chrome tron ore.— In serpentine, Phillipstown, Put- 
. nam county; Wilks’ mine, Monroe, Orange county. 


Copper. 


' Chalcopyrite, copper pyrites; sulphide of tron and copper.— 
Ancram lead mine, Columbia county; Bockee mine, Columbia 
county; near Edenville, Orange county ; with arsenopyrite ; 
near Wurtsboro, Sullivan county, with galena in considerable 
abundance; Ellenville and Red Bridge lead mines, Ulster county ; 
near Rossie, and also near Canton, in St. Lawrence county, once 
worked. Many additional occurrences are reported where it is 
in small quantity. 

Cuprite, red oxide of copper.— Near Ladentown, Rockland 
county, in thin seams, in traprock. 


Lead. 


Galenite, galena ; sulphide of lead.— Otisville, Orange county ; 
Ellenville and Red Bridge, Ulster county; with copper pyrites 
and blende in a gangue of quartz in Oneida conglomerate, mines 
no longer worked ; Wurtsboro, Sullivan county; near Sing 
Sing, in Westchester county; northeast township, Dutchess 
county; Ancram, Columbia county; strings of galena, blende 
and pyrites in limestone; White creek, Washington county; 
Martinsburg, Lewis county; Spraker’s basin, Montgomery 
county ; Rossie and vicinity, St. Lawrence county ; mznes largely 
worked years ago; ore occurs in vein with blende, pyrites and © 
copper pyrites. These mines have all been idle for several years. 

Cerusite, carbonate of lead.— Rossie, Robinson, Ross, and other 
lead mines, in St. Lawrence county; Martinsburg, Lewis county ; 
near Sing Sing, on Hudson, associated with galena, in small 
quantity. aa 

Sphalerite, zinc blende; sulphide of zinc.— Associated with 
galena at lead mines in Sullivan, Ulster and Orange counties; 
Ancram, Columbia county; Flat creek, Montgomery county; 
Salisbury, Herkimer county; Martinsburg, Lewisburg, Lewis 
county ; Cooper’s Falls, Mineral Point, and in Fowler, St. Law- 
rence county. 
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Manganese. 

Wad, earthy manganese, bog manganese—In town of Auster- 
litz, Columbia county, are several localities; also in Hillsdale and 
Canaan, same county; smaller deposits near Houseville, Lewis 
county, and southeast of Warwick, Orange county. 


Nickel. 


Millerite, sulphide of nickel.— Sterling iron mine, Antwerp, 
Jefferson county, famous for crystalline forms. 


Molybdenum. 


Molybdenite ; sulphide of molybdenum.— West Point and near 
Warwick, Orange county; Phillip mine, Putnam county ; Clinton 
county, but sparingly, in granite rocks. 


Non-Metallic Minerals. 


Under the heading of non-metallic minerals which do not occur 
in New York in sufficient quantity to be of economic importance 
may be enumerated apatite, barite, calcite, muscovite, biotite, ser- 
pentine, asbestus and magnesite. The principal localities for 
these minerals are given herewith: 

Calcite, calcareous tufa, travertine ; carbonate of lime.—V icinity 
Schoharie Courthouse, Schoharie county ; Sharon Springs, a large 
deposit ; Howe’s Cave, Schoharie county ; near Catskill, Greene 
county ; head of Otsquaga creek, Stark, Herkimer county ; Sara- 
toga Springs ; near Syracuse and in Onondaga valley, Onondaga 
county ; between Camillus and Canton, same county; near Ark- 
port, Steuben county; near Ellicott’s mills, Erie county, and 
many lesser deposits. 

Fluorite, jluorspar ; jluoride of lime.—Muscalonge lake, 
Alexandria, Jefferson county, very fine crystals; Lowville, Lewis 
county ; Niagara, county, at Lockport; Auburn, Cayuga county ; 
Rossie and Mineral Point, St. Lawrence county. 

Apatite, phosphate of lwme.— Hammond, St. Lawrence county, 
crystalline, with calcite, zinc ore and feldspar; near Gouverneur, 
St. Lawrence county, crystals in calcite, Vrooman lake, Jefferson 
county; Greenfield, Saratoga county; near Hammondsville, 
Essex county ; with magnetite in some of iron ores near Port 
Henry ; other localities of occurrence. 
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Barite, barytes, heavy spar; sulphate of baryta.— Ancram, 
Columbia county ; near Schoharie Courthouse, with strontianite, 
in Water-lime group; Carlisle, Schoharie county; near Little 
Falls and Fairfield, Herkimer county; near Syracuse, Onondaga 
county ; Pillar Point, Jefferson county, in large veins; Hammond 
and De Kalb, St. Lawrence county. 

Magnesite, carbonate of magnesia. Near Rye, Westchester 
county ; Warwick, Orange county ; New Rochelle, Westchester 
county ; Stony Point, Rockland county ; Serpentine hills, Staten 
Island ; everywhere in thin seams and strings. 

Muscovite, mica.— As a rock constituent,common In large 
plates near Warwick and at Greenwood at Mount Basha pond, in 
Orange county; Pleasantville, Westchester county, once opened 
and mined ; Henderson, Jefferson county; Potsdam and Edwards, 
in St. Lawrence county. 

Serpentine.— Staten Island, near New Rochelle and near Rye, 
Westchester county; Phillipstown, Putnam county ; near Amity, 
Orange county, verd antique; Johnsburg and Warrensburg, War- 
ren county; Shelving rock, Lake George, Washington county ; 
Gouverneur, Fowler, Edwards and Pitcairn townships, in St. 
Lawrence county ; other localities of occurrence in small quantity. 


Coal and Lignite. 


Coal and lignite, while they occur in New York, can never be 
found in commercial quantities. The coal measures of Penn- 
sylvania are not found north of the boundary line between Penn- — 
sylvania and New York, and what coal has been discovered in 
the latter State is in older formations which do not contain this © 
valuable mineral in commercial quantities. Many thousands of 
dollars have been spent in fruitless efforts to obtain eoal in New 
York, but year after year persons appear in the field who seem 
anxious to pay for their own experience. It can not be too 
strongly urged upon the attention of the people of the State that 
it is absolutely useless to seek for coal in New York. 

Coal.—W oodstock, Ulster county, thin vein in Catskills, 
worked out; in the seams interstratified with shales, in Chautau- 
qua, Erie, Livingston and Seneca counties. 

Lignite, brown coal.— Near Rossville, Staten Island, thin seam 
in clay; also in Suffolk county in clays. 
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Ackerman’s mine, 530". 

Adams bros., quarry, 441°. 

Adirondack granite co., 378°. 

Adirondacks, area, 532°-33'; garnets, 
553°-55?; granitic rocks, 375'; iron 
ores, 528%, 5328-37°, 534, 5358; output 
of iron in 1880 and 1888, 535+; lime- 
stones, 4254; magnetites, 542°; Pre- 
cambrian rocks, 366°-68', 533°. 

Akron, Cummings cement co., 548°. 

Albany county, bluestone quarries, 
401!, 402%, 411°; molding sand, 553°; 
road metal quarries, 449°; Salina 
group, 546°; Cauda galli grit and 
Schoharie grit, 3875; Hamilton sand- 
stones, 388'. 

Albion, sandstone quarries, 398°. 

Albion stone co., 398°, 399”. 

Allegany, oil wells, 560°. 

Allegany county, sandstone quarries, 
4108; Chemung sandstones, 390?; oil 
wells, 557°, 5587, 5588-604; production 
of oil, 558°-59', 

Alma, oil wells, 559%. 

Almandite, 553°. 

American institute mining engineers, 
transactions, tests of titaniferous 
ores, 5875; oil fields, 557°. 

Amsterdam, limestone quarries, 437° 
38), 

Analyses of mineral springs, 569-78. 

Andover, oil wells, 559°. 

Anorthosites of Adirondacks, 536%. 

Antwerp, red hematites, 538°. 

Apatite, 534°-35'; localities producing, 
5818, 

Aqueduct, sandstone quarries, 394°-95'" 

Arana marble co., 486°. 

Argillite, 421'. 


Arnold Hill mine, 534", 

Arrochar clays, 501’. 

Arsenic, localities producing, 579°-80!- 

Asbestos pulp co., 5567, 

Ashburner, C: A., on oil fields, 557°. 

Athens, bluestone quarries, 411°. 

Auburn, limestone quarries, 445°, 

Ausable granite co., quarries, 378°-79°; 
tests of stone, 379°. 


Baeder, Adamson & co., 5544. 

Barite, localities producing, 582'. 

Barron, J: J., quarry, 441°. 

Barryville, bluestone quarries, 404‘, 

Barton, H. H., & co., 5544, 555'. 

Bath, sandstone quarry, 410). 

Beauport clays, 500’. 

Becraft’s mountain, limestone, 424°, 
4277; quarries, 434°, 

Beekman, iron ores, 5398. 

Behr, Herman, & co., 558°, 5544. 

Belfast, sandstone quarry, 410°. 

Bellevale mountains, Oneida con- 
glomerate, 385. 

Belmont, sandstone quarries, 410°. 

Belvidere, sandstone quarries, 410°. 

Bennett, John, & son, quarry, 445°, 

Bessemer iron ores, 532°, 535, 542°. 

Big six stone co., 397°. 

Bigelow bluestone co., see Ulster blue- 
stone co. 

Biggs, D. S., & sons, quarry, 4068-72. 
Birdseye limestone, 426’, 4387, 43895, 
4408, 
Black river limestones, 427°; quarries, 

440"-41?, 
Black Rock, limestone quarries, 447°. 
Blake, E. M., work for museum, 366}; 
investigations on Lake George, 368’. 
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Bluestones, Bluestone quarries of New 
York by W: G. Eberhardt, 4113-19°; 
general characteristics, 4027-3"; con- 
stitution, 4037; geologic occurrence, 
388°; method of quarrying, 412°%-138, 
418*-19°; tests, 407°, 415°; variations 
in color and quality, 4125. See also 
Devonian bluestone; Hudson river 
bluestone; Olean bluestone; Portage 
bluestone; Schenectady bluestone; 
Warsaw bluestone. 

Bog iron ores, 5298, 5308, 5435. 

Boice, Hewitt, quarry, 414°, 415%. 

Boiceville, sandstone quarries, 4017; 
bluestone quarries, 402°, 

Bolivar, oil wells, 5597. 

Bolton, marble quarries, 43827. 

Bond, L. W., sandstone quarry, 891°. 

Boston flint-paper co., 554°. 

Bradford, oil wells, 560°. 

Brady, Gilbert, quarry, 398°. 

Break-neck mountain, granite quarry, 
378°; road metal quarry, 449°. 

Breesport, clays, 498%. 

Brighton, clays, 497*. 

Brines, 547?. 

Brockport, sandstone quarry, 3977. 

Brodhead’s Bridge, bluestone quarries, 
402°; mills, 404°. 

Broome county, bluestone quarries, 
4156, 418}, 

Brown hematites, see Limonites. 

Brownstone, 390®-91!. 

Brownsville, limestone quarries, 4414. 

Buffalo, limestone quarries, 447'; clays, 
497), 

Buffalo cement co., 5488. 

Buffalo paving co., 3997. 

Building stone, geology and geographic 
distribution, 372-448; directory of 
quarrymen, 451-93. 

Burden iron mines, 5415—42°. 

Burhans & Brainard, quarry, 414°. 

Burlington, clays, 500°. 

Burlington manufacturing co., 4328, 
437°, 


Cairo, bluestone quarries, 402°. 


Calcareous tufa, 429°; localities pro- | 


ducing, 581°. 
Calciferous limestones, 424°, 4254, 4258- 
26%, 4347, 


lime, 519°. 


4351, 489°; production al | 


NEW YORK STATE MUSEUM 


Calcite, localities producing, 581°. 

Caledonia, limestone quarries, 4465; 
iron mines, 538?. 

Callahan, Edward, quarry, 439°. 

Callanan, P., quarry, 449°. 

Camden, sandstone quarry, 397’. 

Canada, limestone quarries, 448%. 

Canajoharie, limestone quarries, 438°- 
398, 

Canandaigua, limestone quarries, 4464, 

Canterbury, iron ores, 530". 

Canton, marble quarries, 432¢. 

Carbonate of lime, localities produc- 
ing, 581°. 

Carbonate ores, 5298, 530’; distribution, 
5435; of Hudson river, 5415-42°. 

Carbonic acid gas, 561. 

Carnwright, A., quarry, 412°. 

Carpenter, —, quarries, 447°, 

Carrollton, oi] wells, 560°. 

Carter, L. H., quarries, 440°, 

Cassville, limestone quarries, 443°, 

Catskill, sandstone quarries, 401°; blue- 
stone quarries, 411°, 414°; clays, 4997. 

Catskill group, sandstones, 390?; quar- 
ries, 4018, 404°. 

Catskill mountains, bluestone, 401°; 
quarries, 4024, 

Cattaraugus county, Chemung sand- 
stones, 390?; bluestone quarries, 410’, 
mineral paint, 544°; oil wells, 557%, 
558°, 560°. 

Cauda galli grit, 387°; 
metal, 4494. 

Cayuga county, brines, 5477; gypsum, 
5508; iron ores, 538°; limestone quar- 
ries, 445'-464; salt, 545°, 5467; sand- 
stone quarries, 397°; Hamilton sand- 
stones, 388”. 

Cedar Hill, iron mines, 5417. 

Cement, production, 519, 548°; direct- 
ory of producers, 520-26. 

Center Island, clays, 500°-1°. 

Champlain valley, clays, 499°-500°; 
iron ores, 583°-37°; history of .min- 
ing, 535°; limestone quarries, 4258, 
4346-376. Chazy limestone, 426%; 
Potsdam sandstone, 383°; sandrocks, 
4258, 

Chateaugay, iron ores, 533%, 
535’; Bessemer ores, 535°. 

Chateaugay ore and iron co., 535°. 


use for road 


534", 
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Chaumont, limestone quarries, 4415. 

Chautauqua county, clays, 496°, 498'; 
natural gas, 557°; sandstone quar- 
ries, 4108-11°; Chemung sandstones, 
390°; Portage sandstones, 389”. 

Chazy limestone, 426*, 4367, 437°, 441°. 

Chemung county, sandstone quarries, 
409°; clays, 498%. 

Chemung group, sandstones, 389°-90?; 
quarries, 409'-11°. 

Chenango county, Portage sandstones, 
389°; bluestone quarries, 405°-6°, 4114, 
4183, 

Cheney ores, 536°, 536°. 

Cherry Valley, limestone quarries, 443°, 

**Chimneys,” term, 531°. 

Chromite, localities producing, 580'. 

Clark mine, 538". 

Clarke, F. G., bluestone co., 405°, 418°. 

Clarkson, T: S., sandstone quarry, 
3925. 

Clarksville, oil wells, 559", 560°. 

Clay deposits, basin-shaped, 496°; color, 
496*; depth, 496’; distribution, 495°- 
501; stratification, 498?. 

Clay industries, 494-95°; table of re- 
ceipts for 1892, 4948; directory of 
manufacturers, 502-18. 

Clayton, sandstone quarries, 394°. 

Clifton, iron ores, 533°. 

Clinton, sandstone quarries, 3959; iron 
ores, 539?. 

Clinton county, Potsdam sandstone, 
384°; limestone quarries, 437!; Chazy 
limestone, 426+. 

Clinton group, sandstones, 387); 
quarries, 395°-96; iron ores, 5388-397. 

Clymer, sandstone quarries, 411°. 

Coal, localities producing, 582°. 

Cobleskill, limestone quarries, 442°—43°, 

Cochecton, bluestone quarries, 4167. 

Cohocton, sandstone quarry, 409°. 

Colchester, bluestone quarries, 418°. 

Columbia county, slate quarries, 421°; 
limestone quarries, 434°; iron ores, 
539%-413. 

Conewango, clays, 497°. 

Conglomerate, 3837, 384°, 385%, 3903, 
8907. See also Oneida conglomerate. 

Connecticut, brownstone, 391'; iron 
ores, 541°. 
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Conner, J. Q. A., & son, quarry, 416. 
Cooperstown, flagstone quarries, 406°. 
Copper, localities producing, 580°. 
Corniferous limestone, 3878, 4285, 447’. 
Corning, sandstone quarries, 409‘. 
Cornwall, clays, 499. 
Cornwell, L., quarry, 398°, 
Coventry, flagstone quarries, 
bluestone quarries, 418%, 
Cox, Mrs Charles, sandstone quarry, 
3928, 
Coxsackie, sandstone quarries, 401°; 
bluestone quarries, 411°. 
Cretaceous formations, clays, 
diatomaceous earth, 5557, 
Croton, clays, 499°. 
Croton-Brewster mines, 531%, 
Crown Point, limestone quarries, 436°; 
iron mines, 5347; Bessemer ores, 535°. 
Crystal sand manufacturing co., 552%, 


406°; 


500°: 


Cuba, sandstone quarry, 410+; oil 
wells, 557°. 

Cummings cement co., 548°, 

Cushing, H. P., investigations in 


Adirondacks, 367°-68!. 


Dana, J. D., Limonite ore beds, 540°. 

Dansville, sandstone quarry, 409°. 

Deerpark, bluestone quarries, 404°, 415°, 

Delaware, bluestone quarries, 415%, 
4168-17°, 

Delaware county, Catskill sandstones, 
390°; sandstone quarries, 415!; blue- 
stone quarries, 4114, 417", 418%; min- 
eral paint, 544°, 

Deposit, bluestone quarries, 417°. 

Devonian bluestone, 3837, 

Diabase, use for road metal, 449°, 450'. 

Diatomaceous earth, 555°-56°; analysis, 
5564. 

Directory, of clay manufacturers, 502- 
18; of gypsum quarries, 551; of pro- 
ducers of lime and cement, 520-26; 
of producers of millstones, 5275; of 
mineral paint manufacturers, 544°; 
of mineral springs, 5615-68; of salt 
manufacturers, 549-50; of building 
stone quarries, 451-93. 

Dixon crucible co., 552°. 

Donovan, D. E., granite quarry, 377°. 

Dormansville, bluestone quarries, 402?, 
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Dover Plains, limestone quarries, 431°. 

Downs & Bowman, quarry, 397°. 

Duanesburg, sandstone quarry, 3954; 
road metal quarry, 449+, 

Duford & sons, quarry, 441°. 

Dunkirk, clays, 496°. 

Dutchess county, clays, 497°; iron ores, 
39°41? ; limestone, 426!; limestone 
quarries, 4334; marble quarries, 425°; 
molding sand, 553°; sandstone 
quarry, 394°; Potsdam sandstone, 
383° ; slate quarries, 421°; study of 
rocks in, 366°. 

Dutchess Junction, clays, 499°. 


East Branch, flagstone%quarries, 404°, 

Eberhardt, W: G., Bluestone quarries 
of New York, 4113-1$°. 

Economic and geologic map of New 
York, preparation of, 365-70". 

Elmira, sandstone quarries, 409°. 

Emery, 554°, 555°. 

Emmons, Ebenezer, investigations in 
Adirondacks, 367°, 533, 536°. 

Empire Portland cement co., 528°, 

Erie county, Hamilton sandstones, 
388°; limestone quarries, 446%47; 
clays, 497!; Salina formation, 5487. 

Essex county, granite quarries, 378%; 
iron ores, 534°, 5354, 535°-378; lime- 
stone quarries, 436°-37'; Chazy lime- 
stone, 4264; marble quarries, 432°; 
sandstone quarries, 391§-92+, 


Fairhen, E., quarry, 398°. 

Field-stone, 420°. 

Fisher Island, clays, 501). 

Fishkill, clays, 499°; iron ores, 539°-40?, 

Fishkill-Clove belt, iron ores, 589°. 

Flagstone and building stone co., 406°. 

Flagstones, 382%, 388°, 3897, 392%, 404+, 
4048-52, 406°, 416°, 4169, 419°. 

Fletcher & sons, quarry, 397°. 

Fluorite, localities producing, 5817. 

Flux, use of limestone for, 519°. 

Fogelsonger, D. R. & H., quarries, 
4467, 

Ford, A. H., quarry, 398%. 

Fordham, granite quarries, 375°. 

Forestburg, bluestone quarries, 404°, 
4154, 

Fort Ann, sandstone quarry, 391°, 
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Fort Plain, limestone quarries, 4395. 

Fossil ores, see Clinton ores. 

Fossils, in Quaternary days, 500*; rare 
in Salina group, 547’. 

Four Mile, oil wells, 560°. 

Fox Hollow, bluestone quarries, 402°. 

Frankfort, sandstone quarries, 395°- 
96%. 

Franklin county,- Potsdam sandstone, 
384'; sandstone quarries, 392+. 

Freestone, 3812, 391°. 

Fremont, bluestone quarries, 417°. 

Fresh Pond, clays, 500%-1°. 


Gabbros, 536°. 

Galenite, localities producing, 580°. 

Ganung, E. C., granite quarries, 377’. 

Gardiner’s Island, clays, 5007. 

Garnet, 553°-55*; prices, 5547; output, 
5549-55? . 

Garrett stone & coal co., 445°. 

Garrisons, granite quarry, 377°. 

Genesee, oil wells, 5597. 

Genesee county, Hamilton sandstones, 
388’; limestone quarries, 446°; Salina 
formation, 5487; gypsum, 550°. 

Genesee valley, clays, 496"; rock salt, 
545°. 

Geologic map, of Westchester and New 
York counties, 370°; 

of state, prepared for World’s 
fair, 565-707; maps consulted in pre- 
paring, 369°-70*; map in preparation 
by Prof. Hall, 3657. 

Geology and geographic distribution 
of building stone, 372-448. 

George & Griffith, limestone quarry, 
440, 

Glacial drift, 420'. 

Glasco, bluestone quarries, 414°. 

Glass sand, 552’. 

Glen Cove, clays, 500°. 

Glens Falls, limestone quarries, 426° 
27°, 435°-36°. 

Glens Falls co., quarry, 435°. 

Gneiss, use for road metal, 449°, 450°; 
of Adirondacks, 583°; of Highlands, 
366°; quarries, directory, 452. 

Gold in New York, 579+. 

Goodrich, L. S., & son, quarry, 445°. 

Goodrich & Clark stone co., 398°, 399°. 
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Gorman, C. A., quarry, 3997. 

Gouverneur, marble quarries, 431°-324. 

Gowdy, Hiram, quarries, 440°. 

Granby brownstone co., quarry, 396°- 
97}, 

Grand Gorge, flagstone quarries, 404°. 

Granites, color, 373!; constitution, 3725; 
durability, 3738-74°?; quarries, 375°- 
80°; directory of quarries, 451-52; 
commercial use of term, 374°; texture, 
3728-73!; use for road metal, 449', 
449°, 450; ease of working, 373°; of 
Highlands, 366°. 

Graniteville, road metal quarries, 449°, 

Granitic rocks, 372°-80°. 

Grant, ——, quarry, 414°. 

Granville, slate quarries, 4215-225. 

Graphite, 552'. 

Gravel, use for road metal, 449°, 450°, 

Green Ridge, clays, 501°. 

Greene county, Catskill, sandstones, 
390°; sandstone quarries, 394°; blue- 
stone quarries, 401', 402°, 411°, 414°; 
limestones, 4277. 

Greenport, limestone quarries, 434°; 
iron ores, 5417. 

Greenwood, sandstone quarry, 409°; 
iron mines, 5318; oil wells, 5592. 

Greig, oil wells, 5575. 

Greigsville, salt mines, 545°, 

Grindstone Island, granite quarries, 
3798-803, 

Grosvenor, T: W., acknowledgments, 
556°, 

Guilford, flagstone quarries, 406°. 

Gwynne, C. F., quarry, 398°. 

Gypsum, geologic occurrence, 545*-488; 
distribution, 5467; quarries, 5508; 
directory of quarries, 551. 


Hall, C. E., map of Essex county, 
367°; Laurentian magnetic iron ore 
deposits of Northern New York, 533°, 

Hall, James, work on geologic map, 
365’; on distribution of Ciinton ores, 
539'; on Salina group, 547%. 

Hamilton group, sandstones, 3879-888; 
quarries, 4008-89, 

Hammond, sandstone quarries, 384°, 
3939-943, 

Hampton, slate quarries, 4215, 
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Hancock, bluestone quarry, 417", 418°. 

Harris, G: S., quarries, 418°. 

Hartsdale, granite quarries, 376’. 

Harvey, Cornelius, quarry, 412°. 

Hastings, granite quarries, 3765; mar- 
ble quarries, 430°. 

Hatch Hill, slate quarries, 4217, 4225, 

Haverstraw, sandstone quarries, 419°; 
clays, 499°. 

Hebner, George, quarry, 398°. 

Hebner bros., quarry, 398°. 

Hebron, slate quarries, 421°-22!. 

Helderberg limestones, 424°, 427, 428°; 
distribution, 3684; production of 
lime, 519°, See also Lower Helder- 
berg limestones; Upper Helderberg 
limestones. 

Helderberg mountains, Hamilton sand- 
stones, 388°; Salina group, 5468. 

Hematite, 5297, 5307; distribution, 543°; 
of St Lawrence and Jefferson coun- 
ties, 5377-387. See also Clinton ores; 
Martite. 

Herkimer county, diatomaceous earth, 
5558; granite quarries, 378°; iron ores, 
538°; limestones, 4277; limestone 
quarries, 4395, 4434; Oneida con- 
glomerate, 385%; sandstone quarries, 
395°; Clinton sandstones, 387!; Salina 
shales, 5467; salt, 546!. 

Hermon, hematites, 5378. 

Hewitt, D. C. quarry, 438'. 

Higginsville, sandstone quarries, 396°. 

High Woods, sandstone quarries, 401". 

Highland, sandstone quarries, 394. 

Highlands of New York, geology, 366°; 
granite quarries, 378'; granitic rocks, 
374°-75!; iron ores, 539-327, 5398; 
limestones, 4254; magnetites, 542°. 

Highlands of New Jersey, iron ores, 
531°. 

Hillsdale, iron ores, 539°. 

Hindsburg, sandstone quarry, 397°. 

Holland Patent, limestone quarries, 
4398, 

Holley, sandstone quarries, 397°. 

Holloway. A. M., quarry, 399". 

Hooper, William, & sons, 555”. 

Hoosick, quarries, 421°. 

Hopper shaped cavities 
group, 5464, 5475, 5487. 
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Horan, 8.. J., quarry, 399". 
Hornellsville, sandstone quarry, 410°. 
** Horses,” 531°. 

Howe’s cave, limestone quarries, 442°. 

Hudson river bluestone, 383°, 388°, 
4009-55; analysis and tests, 404'; su- 
perior qualities, 4048-5°; directory of 
quarries, 458-84. 

Hudson river group, sandstones, 3844— 
85', 388'; sandstone quarries, 3944 
95°, 401°; slates, 421'; slates, iron ore 
deposits, 540°, 541°. 

Hudson river ore & iron co., 5424. 

Hudson river spathic iron ore co., 
5423. 

Hudson river stone supply co., 449. 

Hudson valley, clays, 498’-99°; granitic 
rocks, 374'7-75!; iron ores, 5415-425; 
limestone, 425°, 426’, 428°; road metal 
quarries, 448°; Hamilton sandstones, 
388!. See also Highlands. 

Hughes bros., quarry, 396°, 444. 

Hulburton, sandstone quarries, 398'. 

Hunt, T. S., on hematite ores, 537°. 

Hurley, bluestone quarries, 401%, 401° 
21, 402°, 414°, 

Hurst, Henry, & son, quarry, 438?. 

Hydraulic cement, sources, 5194, 
548°. 

Hypersthene, in Adirondacks, 533?. 


Illuminating gas, see Natural gas. 
Inderlied, E. C., quarries, 418°. 
Infusorial earth, 555°-56°. 

Iona Island, granite quarry, 377°; road 
metal quarries, 449'. 

Tron ores, 528°-48; classification, 529; 
distribution, 530°, 5425-48; localities 
producing, 579°-80!; papers on, 5287. 

Iron ores of New York, by J. C. Smock, 
529-43. 

Irondequoit bay, clay deposits, 497°. 

Ithaca, sandstone quarries, 407?. 


Jackson, —, granite quarries, 377'. 

Jameson & Warsaw manufacturing 
co. quarry, 408%. 

Jamestown, sandstone quarries, 410° 
a1. 

Jamesville, limestone quarries, 4437. 
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Jayville, iron ores, 583°-84!, 

Jefferson county, clays, 497°; granite 
quarries, 379°-80°; hematite, 5377- 
387; limestone quarries, 441!; sand- 
stone quarries, 394; Potsdam sand- 
stone, 384’. 

Jones, F. W., quarries, 484°. 

Jones, H. & L. N., quarry, 439°. 


Kaolin deposits, 501°. 

Kearney & Barrett, quarry, 399’. 

Keeseville, granite quarries, 378°-79°; 
sandstone quarry, 392?. 

Kelly, Patrick, quarry, 412°. 

Kemp, J. F., investigations in Adiron- 
dacks, 3674; paper on Adirondack 
ores, 528°; on titaniferous magne- 
tites, 5859-378. 

Kenney bros., quarry, 417°. 

Kensico, granite quarries, 376°. 

Kilgour, F, A., quarry, 415’, 4178. 

King granite co., 3779. 

Kingsbury, O. M., & co., quarry, 418'. 

Kingston, bluestone quarries, 4013, 
401°-2!, 402°, 4115, 4144; bluestone 
market, 4047; limestone quarries, 
4335-34? . 

Kirkland, sandstone quarries, 395°. 

Kirkpatrick bros., quarry, 4178. 

Knapps Creek, oil wells, 560°. 

Kreischerville, clays, 501°. 


Labrador series, 533%, 534?. 

Lake Champlain, bluestone, 436°. See 
also Champlain valley. 

Lake Henderson, iron ores, 535*-37°. 

Lake Newcomb, iron ores, 536°. 

Lake Sandford, iron ores, 535°-37°. 

Laona, sandstone quarries, 411°. 

Lardner, Thomas, quarry, 398°. 

Laurentian magnetic iron ore deposits 
of Northern New York, 533°. 

Lead, localities producing, 58(°. 

Leeds, bluestone quarries, 402°. 

Lehigh, salt mines, 545°. 

Lenticular iron ores, see Clinton ores. 

Lenticular structure, 3824. 

Lepanto marble, 424°, 437°. 

Le Roy, limestone quarries, 446°. 

Levant, clays, 498'. 
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Lewis county, Hudson river, sand- 
stones, 384°; limestone quarries, 4407; 
oil wells, 5575. 

Lewiston, sandstone quarries, 400°. 

Leyden, limestone quarries, 440". 

Liberty, bluestone quarries, 418’. 

Lignite, localities producing, 582°. 

Lime, production, 519; directory of 
producers, 520-26. 

Limestone, N. Y.. oil wells, 558’, 560°. 

Limestones, 423-29; analysis and tests, 
4354, 4872, 438%, 4391, 440°, 4427, 4444, 
4468, 4488; color, 423°; constitution, 
423°; crystalline, 425°; durability, 
425°; fossiliferous, 424°; distinguished 
from marbles, 424°; quarries, 432° 
48; directory of quarries, 486-93; 
texture, 423°-24‘; use for road metal, 


448°, 4493; varieties, 425’. See also 
Marbles. 
Limonites, 5297; distribution, 543; 


origin of ore beds, 540°; of Dutchess 
and Columbia counties, 539%-41*; of 
Staten Island, 541+. See also Bog 
iron ore. 

Linden, clays, 497°. 

Little Falls, granite quarries, 378°; 
limestone quarries, 4395. 

Little Neck, clays, 500’. 

Little River, iron ores, 534', 535°. 

Liver-rock, 381°. 

Livingston, Columbia co., iron ores, 
5417. 

Livingston county, bluestone quarries, 
407°-8*; limestone quarries, 446°; 
sandstone quarry, 409°; Hamilton 
sandstones, 388’; Portage sandstones, 
3892, 

Livonia, salt mines, 545%," 

Lockport, limestone quarries, 447°-48?; 
sandstone quarries, 400°. 

Lockville, Salina shales, 5484, 

Long Island, clays, 495°-96', 5005-1; 
iron sands, 530°; diatomaceous earth, 
5558, 

Longmeadow sandstone, 391’. 

Lordville, bluestone quarry, 4177. 

Lower Cambrian group, slates, 421', 
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Lower Helderberg limestones, 4277-28?, 
4343, 442%, 443°, 4493, 

Lowville. limestone quarries, 440%. 

Lumberland, bluestone quarries, 404’, 
4157, 416". 

‘* Lump ” ore, 5408, 


Macadam road, material used, 4487. 

McIntyre tract, titaniferous ores, 534°. 

McNaughton, Janes, success in smelt- 
ing iron ores, 534’. 

Madison county, brines, 547°; gypsum, 
5508; iron ores, 538°; limestone 
quarries, 4435; sait, 546°; Hamilton 
sandstones, 388°. 

Magnesian deposit in Salina group, 
546°, 5477, 548%, 

Magnesite, localities producing, 582°. 

Magnetites, 5297, 530°, 530°-31°; distri- 
bution, 542°-43'!; three series, 533¢; 
variations, 5348; of Adirondacks and 
Lake Champlain, 532°-37°; of High- 
lands, 530°-327. See also Titanifer- 
ous iron ore. 

Mahopac mines, 532°. 

Malden, bluestone market, 4047; blue- 
stone quarries, 414’, 

Malone, sandstone quarry, 392%. 

Mamakating, bluestone quarries, 404°, 
4118, 

Manganese, localities producing, 581'. 

Manhattan Island, granite quarries, 
375°. 

Manlius, limestone quarries, 443". 

Manny & Ross, quarries, 417°. 

Map, economic and geologic, prepared 
for World’s fair, 365-707; maps con- 
sulted in preparing, 369°-70?, 

Map, geologic, in preparation by James 
Hall, 3657; of Westchester and New 
York counties, 370°. 

Mapes Corner, limestone quarries, 4383', 

Marbles, 423-29; analysis and tests, 
429°-30?, 4317, 436'; constitution, 
4244; durability, 425°, 430%, 431°-82?; 
quarries, 429°-32; directory of quar- 
ries, 486-93; term, 424°. 

Marbletown, bluestone quarries, 401°, 
4026, 411°, 

Marcellus shale, 387%. 
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Margaretville, flagstone quarries, 404°; 
sandstone quarries, 401°. 

Marl, 528. 

Martin, C. W., quarry, 4164. 

Martite, 5348. 

Maxwell, James, quarry, 414°. 

Medina’ sandstone, 383%, 3858-86; 
analysis and tests, 396°, 398°-99!; con- 
stitution, 386'; distribution, 386°, 
3974; quarries, 3964-4008; quarries 
at Medina, 399°-400°. 

Mendon, limestone quarries, 446°. 

Metallic minerals, not commercially 
important, 579°-81/. 

Mica, localities producing, 582°. 

Middletown, sandstone quarries, 415'. 

Millen & co., 528°. 

Millerite, localities producing, 581°. 

Millpond ores, 5864, 537!. 

Millstones, 527; directory of producers, 
527. 

Mineral paint, 544. 

Mineral resources of the U. S., extract, 
579°-823 . 

Mineral springs, 5611’; directory, 5618 
68; analyses, 569-78. 

Minerals not commercially ipo PE 
579-82. 

Mineville, Bessemer ores, 535°. 

Mohawk valley, calcareous tufa, 429°; 
clays, 498°; limestones, 426°, 4272; 
limestone quarries, 425°, 437&40°; 
Hudson river sandstones, 384°; Pots- 
dam sandstone, 383°; sandrocks, 4258. 

Molding sand, 553°. 

Molybdenum, localities 
5813, 

Monroe county, gypsum, 5508; 
ores, 536°; limestone quarries, 446°, 
4474; Salina formation, 5487; sand- 
stone quarries, 397°. 

Montgomery county, limestone quar- 
ries, 487°-895, 

Morgan lumber & lime co., 435%. 

Moriah, iron ores, 5354. 

Mt Adam, granite quarry, 378+. 

Mt Defiance, iron ores, 5308. 

Mt Lookout, limestone quarries, 

Mt Thomas, iron mines, 5417. 

Mower, J:S. & co., quarry, 412’. 


producing, 


iron 


433). | 
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Muscovite, localities producing, 582°, 
Mutual gas co., 559”. 


Napanock, iron mines, 530°, 541°. 

Natural gas, 557°, 5587. See also Car- 
bonic acid gas. 

Nevins, James & sons, quarry, 418°. 

New Baltimore, sandstone quarries, 
394°, 4018, 

New Hamburg, limestone quarries, 
4334, 

New Hartford, 
395°, 

New Hudson, sandstone quarries, 41°, 

New Jersey, iron ores, 531%, 

New red sandstone, 390°; quarries, 419°, 

New Windsor, clays, 499°. 

New York Central and Hudson river 
railroad co., sandstone quarry, 394°. 

New York city, granite quarries, 3757; 
marble quarries, 429°. 

New York county, geologic map, 370°. 

New York emery co., 555°. 

New York marble co., 429°. 

Newburg, limestone quarries, 433°. 

Newcomb, iron ores, 534”, 535°-37°. 

Newfield, clays, 498°. 

Newport, limestone quarries, 439’. 

Niagara county, sandstone quarries, 
400°; limestone quarries, 447°-48°; 
clays, 497°. 

Niagara Falls, limestone quarries,448?. 

Niagara limestones, 424°, 4254, 4274; 
quarries, 4475-488; production of 
lime, 519°. 

Nickel, localities producing, 581’. 

Niles, oil wells, 56v?. 

Noble & Lyle, quarry, 3997, 400°. 

Non-metallic minerals, commercially 
unimportant, 551°. 

Norites of Adirondacks, 367'. 

Norwich, bluestone quarries, 
418%, 419°. 

Norwood, limestone quarries, 442’. 

Nyack, sandstone quarries, 391%, 419°. 


sandstone quarries, 


4114, 


Oakfield, gypsum, 550°. 

O’Brien & co., quarry, 397°. 

Ogdensburg, limestone quarries, 441°- 
42°; clays, 478. . 

Oil, see Petroleum. 


INDEX TO MINERAL RESOUROES OF NEW YORK STATE 


Olean, bluestone quarries, 410’; 
wells, 5605. 

Olive bluestone quarry, 401°, 402%, 
414°, 

Oneida conglomerate, 385°; 
millstones, 527°. 

Oneida county, glass sand, 5527; iron 
ores, 538°-39%; limestone quarries: 
4398-40, 443°; mineral paint, 544*: 
Oneida conglomerate, 385°; salt, 
546'!; sandstone quarries, ¢95°-96’, 
397°; Clinton sandstones, 387°; Hud- 
son river sandstones, 3845; Oriskany 
sandstones, 387°. 

O’Neill, James, quarry, 414°. 

Oneonta, flagstone quarries, 406°. 

Oneonta sandstone, 3889-8", 4018. 

Onondaga county, brines, 547°; gyp- 
sum, 5508; limestones, 4287; lime- 
stone quarries, 443°-44°; Tully lime- 
stone, 429!; salt, 545°, 5467; Hamilton 
sandstones, 388*. 

Onondaga Indian reservation quarries, 
4438-445, 

Onondaga limestone, 424’, 443°, 447); 
gray limestone, 428‘; in Ulster co., 
4335, 

Onondaga salt group, see Salina group. 

Ontario, iron ores, 5397, 

Ontario county, gypsum, 550°; lime- 
stone quarries, 4464; Tully limestone, 
429'; Hamilton sandstones, 3887; 
Portage sandstones, 3894; Marcellus 
shale, 387°. 

Oolitic ore, see Clinton ores. 

Orange county, bluestone quarries,401’, 
4044, 415%; granite quarries, 377°, 378+; 
iron ores, 530’, 531°, 532!; limestone, 
425°-26'; limestone quarries, 432°- 
334; Hudson river sandstones, 384; 
Medina sandstone, 385°; Oneida con- 
glomerate, 385’; Potsdam sandstone, 
383°; slate quarries, 421°. 

O'Reilly, Thomas, quarry, 398°. 

Oriskany Falls, limestone quarries, 
4435, 

Oriskany sandstones, 387°. 

Orleans county, sandstone quarries, 
3975-4005. 

Osterhoudt, Julius, quarry, 415°. 
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oil] Oswego county, sandstone quarries, 


3964-97; quarries at Oswego, 3964; 
Hudson river sandstone, 3845; Me- 
dina sandstone, 386'. 

Oswego Falls, sandstone quarries, 396°. 

Oswego valley, clays, 497’. 

Otsego county, flagstone quarries, 406°; 
mineral paint, 544°; salt, 546'; Ham- 
ilton sandstones, 388%; Oriskany 
sandstone, 387°. 

Oxford, bluestone quarries, 405°-6°, 
4114, 418%; blue sandstone, tests and 
analysis, 405°. 


Palatine Bridge, limestone quarries, 
434%, 

Palenville, sandstone quarries, 401’. 

Palisades, constitution of rock, 380°; 
road metal quarries, 448°. 

Palmer Hill, mines, 534’. 

Panama, sandstone quarries, 411’. 

Partridge, Jeremiah, quarries, 416°. 

Patterson, limestone quarries, 431°. 

Pattersonville, limestone quarries, 437", 

Peat, 556°. 

Peekskill, granite quarry, 377°. 

Penfield, sandstone quarry, 397°. 

Penn Yan, sandstone quarries, 407°. 

Penrhyn slate co., quarries, 421’, 
4223, 

Pentamerus limestones, 427°-28?. 

Perryville, limestone quarries, 443°. 

Persbacker bros. & co., quarry, 416°- 
lie 

Petroleum, 557!-60°; color, 558°; num- 
ber of wells in New York, 558°. 

Petrolia, oil wells, 558°. 

Philadelphia, hematites, 537°. 

Phoenicia, sandstone quarries, 4017; 
bluestone quarries, 402°. 

Phosphate of lime, localities produc- 
ing, 5818. 

Pierson, H: L., granite quarry, 377°. 

Pike mine, 538". 

Pine Hill, bluestone quarries, 402°; 
sandstone quarries, 401’. 

Pitkin yard, 408’. 

Plass Hill, iron mines, 5417. 

Plaster, sources, 5464, 547°. 
Gypsum. 


See also 
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Plattsburg, limestone quarries, 437'; 
clays, 500*. 

Pleasantville, marble quarries, 430’. 

Polly mine, 538". 

Pond-Eddy, bluestone quarries, 404*. 

Port Chester, road metal quarries, 449°. 

Port Ewen, clays, 499°. 

Port Henry, sandstone quarry, 391%; 
marble quarries, 432°; iron mines, 
5335, 53847-85°; output of iron in 1888, 
5354. 

Port Jervis, bluestone quarry, 415°. 

Port Kent, clays, 500!. 

Portage bluestone co., 407°; tests of 
stone, 4077. 

Portage group, sandstones, 388°—-895 ; 
quarries, 4008-8. 

Porter, W., quarries, 414?. 

Portland cement, 5195, 528°. 

Potsdam red sandstone co., quarries, 
3925. 

Potsdam sandstone, 383°-84°; analysis 
and tests, 392%-935; durability, 393°; 
iron ore deposits, 540?; quarries, 
3915-948; quarries at Potsdam, 3925- 
93°. 

Precambrian formations of New York, 
3663. 

Precious metals in New York, 5794. 

Prospect, limestone quarries, 426°-27?, 
4398-408, 

Puff, Nelson, quarry, 4197. 

Putnam, B. F., paper on iron ores, 
5287, 

Putnam county, study of rocks in, 
366°; granite quarries, 377!; marble 
quarries, 425°, 431°; iron ores, 531%, 
582). 

Pyrite, localities producing, 579°. 

Quarrymen, directory of, 451-93. 

Quartz, 552°. 

Quaternary formations, clay deposits, 
496°. 


Ramapo, granite quarry, 377*. 

Randall & Underwood, quarry, 4178- 
18), 

Randolph, clays, 497°. 

Red hematites, see Hematites. 
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‘* Red horse,” 4003, 

Red sandst:ne, see New red sandstone, 

Regents, list, 362. 

Reidsville, bluestone quarries, 402°. 

Reilly, William, quarries, 442°. 

Rensselaer county, sandstone quarries, 
3947; slate quarries, 421°. 

Retsof salt mines, 545°. 

Rhinebeck, sandstone quarries, 394°. 

Richburg, oil wells, 558, 5597. 

Ries, Heinrich, work for museum, 
3664; road metal, 448-50. 

Road metal, 448-50. 

Rochester, Monroe co., sandstone, 8973; 
limestone quarries, 4474. 

Rochester, Ulster co., bluestone quar- 
ries, 4015, 402°. 

Rock City, oil wells, 560°. 

‘* Rock ore,” 5408. 

Rock salt, geologic occurrence, 548°; 
of Genesee valley, 545?. 

Rockland, Sullivan co., bluestone quar- 
ries, 418%, 

Rockland county, granite quarry, 377°; 
Triassic formation, 390°915; sand- 
stone quarries, 419°; iron ores, 532}. 

Rogers, J. & J., iron co., 535°. 

Rome, sandstone quarries, 395%, 

Rondout, sandstone quarries, 401°; 
bluestone market, 404°; bluestone 
quarries, 415°, 

Rossi, August, experiments with titan- 
iferous ores, 5374. 

Rossie hematites, 538%. 

Round Island, granite quarry, 377°. 

Roxbury, sandstone quarries, 401°, 415'; 
flagstone quarries, 404°. 

Rubkle stone, 384°. 


St Johnsville, limestone quarries, 439°. 

St Lawrence county, clays, 497°; hema- 
tite ores, 5377-38"; limestone quar- 
ries, 441°-42%; marble quarries, 4315- 
325; sandstone quarries, 3925-943; 
Potsdam sandstone, 384'; talc, 556°. 

St Lawrence valley, limestones, 427°; 
limestone quarries, 4419-423, 

Salem, slate quarries, 4215-221. 

Salina group, distribution in New 
York, 5458-488; four deposits, 546?- 
47°. color of shales, 5479-48, 
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Salisbury mines, 541’. 

Salt, 545-50; distribution in New York, 
545%-488; geologic occurrence, 545'- 
468; directory of manufacturers, 
549'-508; production for beef and 
pork-packing industries, 545%. See 
also Rock-salt. 

Sand, 5527-534. 

Sandford ores, 536°. 

Sandrock, calciferous, 425°-26°. 

Sandstones, 381-91; cementing mate- 
rial, 881°; classification by age, 383'; 
color, 8818-82!; constitution, 381'; 
distribution, 383°; durability, 382°; 
description of formations, 383°-91°; 
oil bearing, 558*; quarries, 391°-419°; 
directory of quarries, 452-57; strati- 
fication, 382°; texture, 3814; use for 
road metal, 449*. I 

Sandy Hill, limestone quarries, 4384°- 
357. 

Sanford, bluestone quarries, 415°, 418. 

Saratoga Springs, granite quarries, 
378’; limestone quarries, 434°; car- 
bonic acid gas, 561. 

Saugerties, bluestone quarries, 401’, 
401°-2!, 402°, 4115, 4117-128, 4138-14?; 
bluestone market, 4047. 

Scanlon, M., quarry, 398°. 

Scarsdale, granite quarries, 376°. 

Schenectady bluestone, 394°. 

Schenectady county, limestone quar- 
ries, 437°; sandstone quarries, 394° 
95°; sandstone quarries at Schenec- 
tady, 395'; Hudson river sand- 
stones, 384°, 

Schoharie county, Cauda galli gritand 
Schoharie grit, 387°; Hamilton sand- 
stones, 388°; limestones, 4277-28! ; 

limestone quarries, 442°-435; at 
Schoharie, 442°, 

Schoharie grit, 387°. 

Schuyler county, Portage sandstones, 

8894, 

Scio, oil wells, 5597. 

Seneca blue limestone, 4284, 

Seneca county, Hamilton sandstone, 
388"; Tully limestone, 429'. 

Seneca Falls, limestone quarry, 446'. 

Seneca oil, 5573, 
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Serpentine, associated with iron ores, 
5878; localities producing, 5824. See 
also Verd-antique marble. 

Shales, 384°, 385°, 3871, 3875, 388, 3892, 
389°, 3907, 401°; argillaceous, 4954; 
gypseous, 546°, 547°; red, 516°, 5467— 
47!, 548%; used for road metal, 450’, 

Shanahan, James, quarry, 487°-38?; 
specimen of limestone, 438°. 

Shandaken, sandstone quarries, 4017; 
bluestone quarries, 402°, 414°. 

Shaper, A. E., quarry, 438°. 

Sharon Springs, limestone quarries, 
443°, 

Shawangunk mountains, Oneida con- 
glomerate, 385°; Medina sandstone, 
3858. 

Shear, Albert & co., sandstone quar- 
ries, 395'. 

Shelby Basin, sandstone quarry, 397°. 

Shenandoah, iron ores, 5402, 

Shirtliff mine, 5387. 

Shokan, bluestone quarries, 402°, 

‘*Shoots,” term, 531°. 

Siderite, distribution, 543°, 

Sienite, see Syenite. 

Silver in New York, 5794. 

Sing Sing, marble quarries, 431'. 

Skunnemunk mountains, Oneida con- 
glomerate, 365°; Medina sandstone, 
3858, 

Slack, Michael, quarry, 397°. 

Slade, C: G., quarries, 4347, 

Slates, 384°, 421-23; table of prices, 423?; 
directory of quarries, 485; tests, 422% 
23°; varieties, 4215. 

Smith, D. T., quarry, 4197. 

Smithville Flats, flagstone quarries, 
4065, 

Smock, J:C.,on building stone, 372-448; 
iron oresof New York, 5287-43; on 
New York minerals, 579°-82°, 

Smyth, C. H. jr, investigations in Adi- 
rondacks, 3677. 

Snowflake marble co., 4807, 

Soda ash industry, 545°. 

Solvay process co., 545%. 

South Bethlehem, road metal quarry , 
4498, 

South Oxford, flagstone quarries, 406°. 
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Spathic iron ore, see Carbonate ores. 

Split Rock, Onondaga co., limestone 
quarries, 4445, 

Split rock, Essex co., iron ores, 534’. 

Springfield limestone quarries, 443°, 

Squire, A. J., quarry, 398°. 

Stark, limestone quarry, 4434. 

Staten Island, trap-rocks, 380°; road 
metal quarries, 449°; clays, 496!, 5017; 
iron ores, 5414. 

Sterling, sandstone quarry, 397°. 

Sterling iron &{ railway co., mires, 
5318, 

Steuben county, sandstone quarries, 
4094-10; Chemung sandstones, 390°; 
oil wells, 5592, 

Stockport, bluestone quarry, 4177. 

Stoneco, road metal quarry, 449°. 

Stony Point, clays, 499°. 

Storie & Hollywood, quarries, 418°. 

Storm-king mountain, granite quarry, 
378), 

Sturaker & Sullivan, quarry, 398°. 

Sufferns, granite quarries, 3774. 

Sullivan county, bluestone quarries, 
401?, 404%, 4114, 415°, 418°; sandstone 
quarries, 401°; Hamilton sandstones, 
388!, 

Sulphur, localities producing, 579°-80'. 

Sunk mines, 531°. 

Sweeney bros., quarry, 414°, 415”. 

Syenite, 5364; use for road metal, 450!. 

Syracuse, sandstone quarry, 396°; salt 
industry, 545}. 


Table, prices of slates, 423°; statistics 
of clay industry, 494°; clay stratifi- 
cation, 498°; classification of iron 
ores, 529%; analysis of diatomaceous 
earth, 5567. 

Tahawus, iron ores, 537°, 

Talc, 556°, 

Talcottville, limestone quarries, 440’. 

Tarrytown, granite quarries, 376°, 

Tate mine, 538’. 

Tentaculite limestone, 4278, 4424. 

Terbell & Ridgeway, quarry, 415°. 

Tertiary formations, clays, 500"; diato- 
maceous earth, 555". 

Thomas, E. T., quarry, 439°. 

Thomas, Loren, quarry, 446’. 

Thompson, bluestone quarries, 404°. 
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Three Mile Bay, limestone quarries,441?, 

Three Rivers, clays, 4977. 

Thurman, marble quarries, 482°, 

Ticonderoga, iron ores, 5308; graphite, 
552?. 

Tilly Foster mines, 532°. 

Tioga county, sandstone quarries, 409'; 
Chemung sandstones, 390?, 

Titaniferous iron ore, 5334, 5342, 53859- 
37°; difficulty in smelting, 5344; 
analysis, 536". ; 

Todd-Croft mines, 531°, 

Tomkins Cove, road metal quarries, 
4488, 

Tomkins Cove rock, analysis, 4488. 

Tompkins county, sandstone quarries, 
406'-7°; Portage sandstones, 3894;, 
clays, 498°. 

Tompkins township, bluestone quar- 
ries, 417°, 418°. 

Torn mountain, trap rock, £804; Trias- 
sic formation, 3915. 

Towner’s Four Corners, marble quar- 
ries, 431°. 

Trap, use for road metal, 449°, 450'; 
term, 380°. 
Travertine, localities producing, 581°. 
Trenton, limestone, 426°, 4847, 4387, 

439°, 4408, 4411; gray limestone quar- 
ries, 4388-407; production of lime, 
519%; iron ore deposits, 540° | 
Triassic formation, 390°; quarries, 419°, 
Tribes Hill, limestone quarries, 4887. 
Trout Brook, flagstone quarries, 404°, 
Troy, sandstone quarries, 394". 
Trumansburg, sandstone quarries, 
406'-7?. 
Tuckahoe, marble quarries, 4298-807. 
Tully, limestone, 429'. 
Tusten, bluestone quarries, 416%. 


Ulster bluestone co., tests of stone, 
404'; quarry, 414°. 

Ulster county, bluestone quarries, 401?, 
402°, 4113, 414°; glass sand, 5527; iron 
ores, 580°, 5415; limestones, 4277, 
428°; limestone quarries, 433°-34?; 
sandstone quarries, 3914; Catskill 
sandstones, 390°; Cauda galli grit © 
and Schoharie grit, 3875; Hamilton 
sandstones, 388'; Oneida conglome- 
rate, 385°. : 
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Union sandpaper co., 554°. 

Union Springs, limestone quarries,445'. 

Union Valley, granite quarries, 377'. 

Unionville, iron ores, 5307, 589°. 

Upper Helderberg limestones, 428”, 
443%, 4446, 445°, 445°. See also Cor- 
niferous limestone; Onondaga lime- 
stone; Seneca blue limestone 

Upper Silurian period, salt deposits, 
5458, 


Van Derveer, I. B., quarry, 438’. 

Van Ingen, D. A., on oil fields, 557°-60°. 

Vanuxem, Lardner, on Clinton ores, 
539”; on salt and gypsum deposits of 
New York, 545°-468. 

“ Veins,” term, 531°. 

Verd-antique marble, 432°, 
Serpentine. 

Vermicular lime rock, 546+. 

Verona, sandstone quarries, 395°, 

Victor, limestone quarries, 446+. 

Von York, C., quarry, 398°. 


See also 


Wager, I. I’., quarries, 434’. 

Walton, bluestone quarries, 415°. 

Warren county, marble quarries, 432°; 
limestone quarries, 434°-36°; garnets, 
553°. 

Warsaw, sandstone quarries, 408°. 

Warsaw bluestone co., 408; tests of 
stone, 408°. 

Warwick, granite quarry, 378+; lime- 
stone quarries, 432°, 

** Wash ore,” 540°. 

Washington county, sandstone quar- 
ries, 391°; slate quarries, 421°?-22°; 
limestone quarries, 436°;+ quartz, 
5525. 

Waterloo, Jimestone quarry, 446'. 

Watertown, limestone quarries, 441’; 
clays, 497°. 

Waterville, limestone quarries, 443°. 

** Waugh and Porter” sand, 558°; oil 
wells, 559°-60'. 

Waverly, sandstone quarries, 4(9'. 

Wawarsing, bluestone quarries, 4015, 
402*, 411°; iron mines, 5308. 

Wayne county, sandstone quarries, 
397°; iron ores, 538°-39'; red shale, 
548°; Salina formation, 5487. 
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West Hurley, bluestone mills, 404°. 

West Neck, clays, 500°-1?. 

West Point, granite quarries, 377°, 

West Saugerties, sandstone quarries, 
4017, 

Westbrookville, 
4044, 

Westchester county, emery, 555°; geo- 
logic map, 370°; granite quarries, 
376!, 377°; iron ores, 530°, 532!; mar- 
ble quarries, 425°, 429°-31°; quartz, 
5524; road metal quarries, 449°; 
study of rocks in, 366°. 

Westfield, sandstone quarries, 411°. 

Westtield Flats, flagstone quarries, 


bluestone quarries, 


4045, 

Westport, granite quarries, 378°; iron 
ores, 534”. 

Whitehall, sandstone quarry, 391°; 


slate quarries, 421°-22°; limestone 
quarries, 456°. 

Whitmore, Chas., quarries, 447°. 

Wiggins & Stevens, 454°. 

Wilbur, bluestone market, 404’; blue- 
stone quarries, 415°. 

Williams, William, quarries, 552°. 

Williamsville, limestone quarries, 446°. 

Willsboro Neck, limestone quarries, 
4567-37). 

Wilton. granite quarries, 378°. 

Wirt, oil wells, 5597, 5602. 

Wolcott, sandstone quarry, 397°. 

Wolf Creek, granite quarries, 378. 

Woodland Hollow, sandstone quarries, 
4017; bluestone quarries, 402°. 

Woodruf?f’s sandstone quarries, 395°. 

Woodstock, bluestone quarries, 401%, 
402°, 414°. 

Woodward, A. H., quarry, 415’. 

Wurtsboro, bluestone quarries, 404+. 

Wyoming county, sandstone quarries, 
408°. 

Yamarthal quarries, 447°. 

Yates county, sandstone quarries, 407°; 
Portage sandstones, 389+. 

Yonkers, granite quarries, 3767. 

Youman, William, quarries, 418%, 

Young, J. S. & F. H., quarries, 446’. 

Young’s quarry, Tuckahoe, 429°. 


| Zinc, localities producing, 580°, 
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